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A PM TASK MAY SPECIFY THE EXECUTION OF SEVERAL CHECK PROCEDURES. 
REFER TO SECTION i OF THIS MANUAL FOR STEP-BY-STEP PROCEDURES ON 
ELECTRICAL AND/OR MECHANICAL ADJUSTMENTS AND COMPLEX REMOVAL 
AND REPLACEMENT OPERATIONS, 
ENTRIES MUST BE MADE ON APPLICABLE REPORT FORMS FOR EVERY INCIDENT, 
DIAGNOSIS, AND CORRECTIVE ACTION TAKEN. THE REPORT FORMS ARE 
DESCRIBED IN SECTION I OF THIS MANUAL. 



TASK IS TERMINATED 
AFTER RECORDING 
DATA ON PM TASK CARD 



MAINTENANCE PLAN (Frontispiece) 
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M3-04-1 INTRODUCTION AND SAFETY 

SECTION 1 
INTRODUCTION AND SAFETY 

PURPOSE AND SCOPE OF MANUAL 

This manual provides IBM Customer Engineers with information necessary to 
perform preventive and corrective maintenance on the 7101 Central Processor 
Unit. In addition, the manual contains reference material which will help the 
Customer Engineer to analyze malfunctions within this unit. 

MANUAL CONTENT 

The material in this manual is grouped into six sections. The content of each 
section is briefly described below: 

Section 1 Introduction and Safety - This section defines the purpose, scope, 
content, and format of the manual. In addition, the section contains a brief 
analysis of the maintenance plan as illustrated by the frontispiece, a brief 
listing of general safety practices, procedures for performing artificial 
respiration, and a summary of the personnel safety practices that must be 
observed when working on the subject unit. 

Section 2 Check Procedures - This section contains the step-by step pro- 
cedures that are required to accomplish preventive maintenance tasks. 
These procedures (referenced in Index 2-1) are used to execute physical 
maintenance and/or to test the performance of the subject unit to determine 
and ensure its satisfactory operation. This section also contains addi- 
tional procedures which are referenced in the Diagnostic Data section to 
help and isolate equipment malfunctions. The material in this section is 
preceded by four indexes which cross-reference preventive maintenance 
tasks with their associated check procedures and which list the procedures, 
illustrations , and tables contained in this section. 

Section 3 Diagnostic Data - This section contains reference material 
which is intended to assist the Customer Engineer in isolating equipment 
malfunctions. The reference material is grouped into categories such as: 
physical description; flow, block, and simplified logic diagrams; timingand 
sequence charts; lists of indications, switches, and applicable maintenance 
programs; and error analysis. The material in this section is preceded by 
three indexes which list the information categories, illustrations, and tables 
contained in this section. 

Section 4 Corrective Procedures - This section contains the step-by-step 
procedures that should be used to accomplish electrical and/or mechanical 
adjustments and to perform complex removal and replacement operations. 
The material in this section is preceded by three indexes which list the in- 
formation categories, illustrations, and tables contained in this section. 
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Section 5 Customer Engineering Memo's (CEM's) - This section is re- 
served for filing Customer Engineering Memo's that relate to the subject 
unit. 

Section 6 Miscellaneous - This section is reserved for miscellaneous 
notes, etc., that the Customer Engineer considers pertinent for mainte- 
nance of the subject unit. 



MANUAL FORMAT 



The page, figure, table, and index coding scheme used in this manual was de- 
vised so that new and revised material can be inserted at any point without de- 
stroying the existing structure of the manual. Since Customer Engineering 
memo's and notes are filed in sequential order in Sections 5 and 6, the coding 
scheme described below will pertain only to Sections 1 through 4. 

Page Coding 

The upper- inner corner of each page in Sections 1 through 4 contains an 
alphanumeric code (M3-XX-X) which denotes the following: 

Code M3 - specifies the 7030 series of CE reference manuals. 

Code XX - specifies the manual number within the series. 

Code X - specifies the section within the manual. 

The lower-outer corner of each page (except the indexes) in Sections 1 
through 4 is reserved for the page number. In Section 1, this corner con- 
tains a 1- digit number to specify the consecutive page numbers within this 
section. In Sections 2, 3, and 4, this corner contains a hyphenated 2-digit 
code which denotes the following: 

1st digit - specifies the procedure or category number as per Index 
2-2, 3-1, or 4-1. 

2nd digit - specifies page number within the procedure or category. 

The upper-outer corner of each page (except the indexes) in Sections 1 
through 4 is reserved for subject identification. In Section 1, this corner 
contains the section title. In the body of Sections 2, 3, and 4, this corner 
contains the procedure or category title as per Index 2-2, 3-1, or 4-1. In 
the index pages of Sections 2, 3, and 4, this corner contains the section 
number and section title. 
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The lower-inner corner of each page in Sections 1 through 4 contains the 
page release date which is used for revision control purposes. 

Figure and Table Coding 

The figures and tables contained in Sections 2,3, and 4 are identified by a 
3-digit code (Figure/Table X. X. X) which denotes the following: 

1st digit - specifies the section in which the figure or table is contained. 

2nd digit - specifies the associated procedure or category within the 
section. 

3rd digit - specifies the figure or table number within the procedure 
or category. 

Index Coding 

Each index in Sections 2,3, and 4 is identified by a hyphenated 2-digitcode 
(Index X-X) which denotes the following: 

1st digit - specifies the section within the manual. 

2nd digit - specifies the index number within the section. 

MAINTENANCE PLAN ANALYSIS 

The approach to preventive and unscheduled maintenance of the 7030 Data Pro- 
cessing System is shown and explained graphically in the frontispiece, entitled 
MAINTENANCE PLAN. The procedures to be followed in performing each type 
of maintenance, are briefly described below: 

Preventive Maintenance - All scheduled preventive maintenance operations 
to be performed on the 7030 Data Processing System are controlled, sched- 
uled, and assigned by preventive maintenance (PM) Task Assignment Cards. 
When a preventive maintenance task is scheduled for execution, the CE 
manager will give the associated PM Task Assignment Card to one of his 
men. This card identifies the PM task by a 2-digit number and specifies 
which manual of the 7030 series of Customer Engineering Reference manuals 
is related to this task. Index 2-1 of the referenced manual identifies which 
check procedures are to be executed to accomplish this PM task. 

If all of the check procedures associated with a PM task can be performed 
satisfactorily, the task is completed when the CE enters all pertinent 
information on the Task Assignment Card and returns it to his manager. 
However, if a malfunction is detected during the execution of a check pro- 
cedure the CE must perform the following: 
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1. Make a tentative diagnosis of the malfunction. This diagnosis can 
be based on past experience or on an analysis of scanner infor- 
mation, interrupt data, indicators, printouts, etc., and on the 
diagnostic data in Section 3 of the associated 7030 CE reference 
manual. 

2. Either take corrective action and check the results by executing 
an applicable check procedure or execute an appropriate check 
procedure to further isolate the malfunction. 

3. Repeat steps 1 and 2 , above , until the cause of the malfunction has 
been analyzed, corrected, and checked. 

4. Check the equipment under conditions which initally detected the 
malfunction. If the equipment still does not operate properly, 
repeat steps 1 through 4, above. 

5. Record all pertinent information, such as failure indications, pro- 
grams, and check procedures used for error isolation, defective 
component type and location, start-stop time, total man-hours, 
etc. , on a Maintenance Activity Form. If additional space is re- 
quired for the report, supplement the above with a Comments 
Form. In addition, if components have been replaced, complete 

a Failed Parts Return Form which will be sent with the defective 
part to the manufacturing plant. 

6. Continue execution of the PM task. If another malfunction is de- 
tected, repeat steps 1 through 5, above. 

7. After the PM task has been satisfactorily completed, enter all per- 
tinent information on the PM Task Assignment Card and return the 
card to the CE manager. 

Unscheduled Maintenance 



Unscheduled maintenance is generally performed on-line to correct mal- 
functions that render the system inoperative for customer use. Whenever 
an operational malfunction is detected, the CE should perform the following: 

1. Enter pertinent information concerning the incident in the Oper- 
ations Log and record the error information on a Maintenance 
Activity Form. Detailed instructions for completing these forms 
are contained in the 7030 Data Reporting Procedures manual. 
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2. Make a tentative diagnosis of the malfunction. This diagnosis can 
be based on past experience, on an analysis of scanner information, 
interrupt data, indicators, printouts, etc., and/or on an analysis of 
the diagnostic data contained in Section 3 of the associated 7030 
CE reference manual. 

3. Determine whether temporary repairs will make the system oper- 
ational for customer use. That is, if the system can be made 
operational by bypassing the malfunctioning section of the equip- 
ment (e.g., Lookahead level) or by replacing a faulty unit or 
section of the equipment (e.g., tape drive, exchange channel, etc.), 
then only temporary repairs should be made and the malfunction 
should be corrected either on an off-line basis or during the sub- 
sequent scheduled maintenance period. If temporary repairs are 
feasible, perform them and proceed to step 6. If temporary re- 
pairs are not possible, proceed to step 4. 

4. Take corrective action and check the results by executing an 
applicable check procedure or execute an appropriate check pro- 
cedure to further isolate the malfunction. 

5. Repeat steps 2 through 4, above, until the cause of the malfunction 
has been analyzed, corrected, and checked. 

6. To ensure that the temporary or permanent repairs are satis- 
factory, check the equipment under conditions which initially de- 
tected the malfunction. If the equipment still does not operate 
properly, repeat steps 2 through 5, above. 

7. Return the system to customer use, and record all pertinent in- 
formation in the Operations Log. If temporary repairs were per- 
formed, the incident should not be "closed out" on the Maintenance 
Activity Form until the malfunction has been corrected. 

8. After the maintenance activity is terminated (on-line, off-line, 
or during scheduled maintenance time), record all pertinent in- 
formation, such as: failure indications, programs and check pro- 
cedures used for error isolation, corrective action taken, defective 
component type and location, start-stop time, total man-hours, 
etc., on the Maintenance Activity Form. If additional space is re- 
quired for the report , supplement the above with a Comments 
Form. If any components have been replaced, complete a Failed 
Parts Return Form which will be sent with the defective part to 
the manufacturing plant. 
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SAFETY 



Safety cannot be overemphasized. To ensure personal safety and the safety of 
co-workers, each CE should make it an everyday practice to observe safety 
precautions at all times. All CE's should become familiar with the general 
safety practices and procedures for performing artificial respiration that are 
outlined in IBM Form 124-0002. For convenience, this form is duplicated 
below. 



CE SAFETY PRACTICES 

All Customer Engineers are expected to take every safety pre- 
caution possible and observe the following safety practices while 
maintaining IBM Equipment: 

1. Do not work alone under hazardous conditions or around 
equipment with dongerous voltage. Always advise your 
Manager if you MUST work alone. 

2. Remove all power AC & DC when removing or assembling 
major components, working in immediate area of power 
supplies, performing mechanical inspection of power supplies 

and installing changes in machine circuitry. 

3. Wall box power switch when turned off should be locked in 
off position. 

4. When it is absolutely necessary to work on equipment having 
exposed live electrical circuitry anywhere in the moehine, the 
following precautions must be followed: 

a. Another person familiar with power off controls must be 
in the immediate vicinity. 

b. Rings, wrist watches, chains and bracelets shall not be worn. 

c. Safety glasses shall be worn. 

d. Only insulated pliers or screwdrivers shall be used. 

e. Keep one hand in pocket. 

f. When using test instruments be certain controls are set 
correctly and proper capacity, insulated probes are used. 

g. Avoid contacting ground potential (metal floor strips, 
machine frames, etc.) 

5. Safety glasses must be worn when working on live equip- 
ment, soldering, drilling, driving pins and all other conditions 
that may be hazardous to the eyes. 

6. Special safety instructions for hondling Cathode Ray Tubes 
and extreme high voltages must be followed as outlined in 
CEM's. 

7. Do not use solvents, che-.icois, greases or oils that have not 
been approved by IBM. 

8. Avoid using tools or test equipment that have not been ap 
proved by IBM. 

Replace worn or broken tools and test equipment. 
Do not lift machines or devices weighing in excess of 60 lbs. 
All safety changes must be ordered and installed in the pre- 
scribed manner. 

All safety devices such as guards, shields, signs, etc. shall be 
restored after maintenance. 

Each Customer Engineer is responsible to be certain that no 
action on his part renders product unsafe or exposes hazards 
to customer personnel. 

All machine covers must be in place before machine is re- 
turned to customer. 

Maintain good housekeeping in area of machines while per- 
forming and after completing maintenance. 
Avoid wearing loose clothing that may be caught in moving 
machinery. 

KNOWING SAFETY RULES IS NOT ENOUGH 

OBSERVE THEM — FOLLOW THEM 

USE GOOD JUDGMENT 

THINK SAFETY WORK SAFELY 

FORM 2?' 2^-0002-1 



14 



15 



16 
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Standard Technique 
M.AY VICTIM IN PRONE POSITION 

Elbow* bent, one hand on the 
other. Head on hands, face 
to on% side. Kneel at victim's 
head on either or both knees. 




Fingers spread, thumbs 
touching, heels of hands 
just below a line be- 
tween armpits. 




Rock forward slowly 
until arms are vertical. 
Keep elbows straight. 




Rock back slowly. Grasp Raise arms until tension 
victim's orms just obove is felt for maximum 
elbows. Continue back- chest expansion. Lower 
word arms to complete cycle. 

REPEAT CYCLE 12 TIMES PER MINUTE 
Photcs Courtesy American National Red Cross 



Artificial Respiration 

GENERAL CONSIDERATIONS 

1. Start Immediately, Seconds Count 

Do not move victim unless abso- 
lutely necessary to remove from 
danger. Do not wait or look for 
help or stop to loosen clothing, 
worm the victim or apply stimu- 
lants. 

2. Check Mouth far Obstructions 
Remove foreign objects — Pull ton- 
gue forward. 

3. Loosen Clothing — Keep Warm 

Take core of these items after vic- 
tim is breathing by himself or when 
help is available. 

4. Remain in Position 

After victim revives, be ready to re- 
sume respiration if necessary. 

5. Call a Doctor 

Hove someone summon medical aid. 

6. Don't Give Up 

Continue without interruption until 
victim is breathing without help or 
Is certainly dead. 
Reprint Courtesy Mine Safety Appliances Co. 



Rescue Breathing for Adults 
Victim on His Back Immediately 

1. Clear threat of water, food, or 
foreign matter. 

2. Tilt head back to open air 
passage. 

3. Lift jaw up to keep tongue out 
of oir passage. 

4. Pinch nostrils to prevent air 
leakage when you blow. 

5. Blow until you see chest rise. 

6. Remove your lips and allow 
lungs to empty. 

7. Listen for snoring and gur- 
glings, signs of throat obstruc- 
tion. 

B. Repeat mouth to mouth 
breathings 10-20 times a 
minute. 

Continue rescue breathing un- 
til he breathes for himself. 




Thumb and 
finger positions 



POWER DOWN ON SIGMA ONLY 

1. Turn off AC and DC switches on front of SIGMA maintenance 
console (frame 31). 

2. Turn off AC and DC switches on front of PDF labeled SIGMA. 

3. Turn off CB5 and CB10 on front of PDF. 

4. Turn off CB26 and CB30 located (right side facing unit) on PDF. 
CB26 de -energizes cube blowers, and CB30 de -energizes all 
service outlets. If CB30 is left on, bus 14 will be energized in 
frame 31. 

CAUTION 

-48vdc will be present on emergency-off (EMO) switches 
in frames 31 and 28. 

5. Tag AC and DC switches turned off on PDF with appropriate 
Warning Tags. 
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INDEX 2-1. PREVENTIVE MAINTENANCE (PM) TASKS 


PM TASK 
NUMBER 


PM TASK TITLE 


CHECK PROCEDURES 
TO BE EXECUTED 


01 


SEVA Reliability 


(Refer to program writeup) 


02 


I-Box 


(Refer to program writeup) 


03 


SAU Test Program 


(Refer to program writeup) 


04 


PAU Test Program 


(Refer to program writeup) 


05 


I Chkr Program 


(Refer to program writeup) 


06 


KC BA1 Memory 1 


(Refer to program writeup) 


07 


Memory 2 


(Refer to program writeup) 


08 


I Box Program with Bias 


(Refer to program writeup) 


09 


K Prime 


(Refer to program writeup) 


10 


Lookahead 


(Refer to program writeup) 


11 


A- Checker 


(Refer to program writeup) 


12 


Interrupt 


(Refer to program writeup) 


13 


SAU Program with Bias 


(Refer to program writeup) 


14 


PAU Program with Bias 


(Refer to program writeup) 


15 


I Chkr Program with Bias 


(Refer to program writeup) 


IB 


Memory 1 with Bias 


(Refer to program writeup) 


17 


Memory 2 with Bias 


(Refer to program writeup) 


18 


Deleted 
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INDEX 2-1. PREVENTIVE MAINTENANCE (PM) TASKS (cont'd) 


PM TASK 
NUMBER 


PM TASK TITLE 


CHECK PROCEDURES 
TO BE EXECUTED 


19 


Filter Check FR 11-16 


2 


20 


Filter Check FR 17-22 


2 


21 


Filter Check FR 23-28 


2 


22 


Gate Fan Check 


3 


23 


Check Hardware 


4 


24 


Power Supply Check 


No. 2 of Manual 02 


25 


Sample Pulse Alignment Check 


1 


26 


Check Clamp Supply Voltage 


9 


27 


Word Driver Tuning, Turn-on Time 


7 


28 


Index Tunnel Diode Storage Tuning Program 6 


29 


Chk Turn Latitude 15 SA-BD 


6 


30 


Chk Word Driver Outputs Top and Bottom 7 


31 


Check Strobe and Latch Drivers 


8 


32 


Check Data In 


9 


33 


Chk +12VDC Power Supply 


Corrective Procedure 2 


34 


Error Trigger Check 


11 
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INDEX 2-2. CHECK PROCEDURES 



PROCEDURE 
NUMBER 


PROCEDURE TITLE 


ISSUE 
DATE 


1 


Sample Pulse Alignment Check 


2/1/62 


2 


Filter Check 


7/1/61 


3 


Gate Fan Check 


12/1/61 


4 


Gate Latch and Slide Check 


12/1/61 


5 


Index Core Storage Check (for CPU 7101, Serial Nos. 
30,000-30,005 and 30,007 only) 


1/1/63 


6 


Index Tunnel Diode Storage Tuning Program (for 
CPU 7101, Serial Nos. 30,006 and 30,008) 


1/1/63 


7 


Word Driver Tuning Turn -On Time 


1/1/63 


8 


Latch and Strobe Drivers 


1/1/63 


9 


Clamp Supply Voltage 


1/1/63 


10 


Data-in Pulse 


1/1/63 


11 


Error Trigger Check 


1/1/63 
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INDEX 2-3. LIST OF ILLUSTRATIONS 



FIGURE 
NUMBER 


FIGURE TITLE 


ISSUE 
DATE 


2.5.1 


Dropped Bits, Flow Chart 


12/1/61 


2.5.2 


Picked Bits, Flow Chart 


12/1/61 


2.5.3 


Index Core Storage, Simplified Logic 


12/1/61 


2.5.4 


Index Core Storage, Waveforms (1) 


12/1/61 


2.5.5 


Index Core Storage, Waveforms (2) 


12/1/61 


2.7.1 


Word Driver Output Waveshape 


1/1/63 


2.8.1 


Example of Fetch Timing for Index Tunnel Diode 
Storage 


1/1/63 


2.10.1 


Example of Store Timing for Index Tunnel Diode 
Storage 


1/1/63 


2.10.2 


Tunnel Diode Array Card Inputs 


1/1/63 
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INDEX 2-4. LIST OF TABLES 



TABLE 
NUMBER 



TABLE TITLE 



ISSUE 
DATE 



2.1.1 


CPU Sample Test Points 


2/1/62 


2.5.1 


SA Groups 


12/1/61 


2.5.2 


Index Core Storage Array Test Points 


12/1/61 


2.7.1 


Word Driver, Test Points 


1/1/63 


2.8.1 


Latch Drivers, Test Points 


1/1/63 


2.8.2 


Strobe Drivers, Test Points 


1/1/63 


2.10.1 


Bit Driver, Test Points 


1/1/63 


2.11.1 


Sigma Errors 
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DESCRIPTION 



This procedure is used to check the alignment of the clock sample pulses in the 
7101 Central Processor Unit (CPU) of the 7030 Data Processing System (DPS), 
Serial No. 30, 004 and higher. Basically, the test compares various CPU 
sample pulses for coincidence with a delayed clock reference pulse. The out- 
put of the master oscillator is sent through a fixed-value delay line into a 40- 
foot cable which terminates in a portable terminator box. The output of this 
box is displayed on the lower beam of a dual-beam oscilloscope, and the sample 
pulse to be tested (table 2.1.1) is displayed on the upper beam of this oscillo- 
scope. All sample pulses throughout the CPU should be coincident with the 
delayed clock reference pulse (+ or - 10 nanoseconds) except as noted in table 
2.1.1. 



EQUIPMENT 



Oscilloscope - Tektronix type 551 dual-beam, with type 53/54L, fast- 
rise, calibrated preamplifiers 

Sample Pulse Alignment Tool (P/N 5230780) 



PROCEDURAL STEPS 

1„ Allow warmup period of 30 minutes for CPU and oscilloscope. 
2. Set up CPU timing test on 7101 CE console: 

a. Set Load Index (LX) instruction into both half-words of 
PANEL KEYS. 

b. Set MAINT MOD level switch to DOWN position. 

c. Set RPT INST level switch to DOWN position. 

d. Set TIME CLOCK level switch to DOWN position. 

e. Set IRPT level switch to DOWN position. 

f . Set INH SCAN level switch to DOWN position. 

g. Depress MASTER (Reset) pushbutton, 
h. Depress START (Clock) pushbutton. 

i. Depress START (Program) pushbutton. 

6/15/62 
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3. During latter part of warmup period, check sample pulses at 
their measurement points for rise time, shape, and voltage 
level. Open cables and bad card or card socket contacts may 
affect timing on lines other than those directly involved. 

4. After warmup period, compensate oscilloscope probes, using 
internal oscilloscope calibrator. 

5. Remove jumper between pins A and J of card socket 12A1C03, 
I and insert alignment tool drape cable paddle into card socket 
! 12A1C23. 

6. Connect lower-beam oscilloscope probe to output of alignment 

| tool. This signal, obtained from a raw clock pulse delayed by a 

fixed-value delay line (contained in location 12A1C03) and 40 
feet of cable, represents the clock reference pulse. 

7. Connect upper-beam oscilloscope probe to sample test point to 
be checked (table 2.1.1). All sample pulses throughout the CPU 
should be coincident with clock reference pulse (+ or - 10 nano- 
seconds) except as noted in table 2.1.1. 

8. If sample pulse being checked does not coincide with clock ref- 
erence pulse, change tap point of delay line on load point delay 
card to correct this condition (table 2.1.1). If sample pulse is 
not delayed at load point, change tap point of delay line on clock 
delay card (table 2.1.1). 

9. After all points indicated in table 2.1.1 have been checked and 
corrected, remove reference pulse drape cable paddle from 
test socket, and replace jumper wire between pins A and J of 
card socket 12A1C03A. 
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Date: October 16, 1962 
^^Dept/Loc): DP Customer Engineering 900-4 
4| P Poughkeepsie, Extension 4242 -M 



W 




6/ecf and/or 
Reference: 



Sample Pulse Alignment Tool (P/N 5230780) 



To: Mr. S. J. Murray 
Customer Engineering 
Oakland, California 



There is no "standard fixed value" delay because each Stretch machine 
varies slightly in timing. 

You can find this exact delay by measuring the difference between the raw 
clock output and the driven sample pulses. A standard VB (P/N 371782) 
capped to this value can then be used with the sample pulse alignment tool 
for checking pulses. 

If we can be of further assistance, please advise. 

M. K. Muller 
Technical Operations Manager 
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TABLE 2.1.1. CPU SAMPLE TEST POINTS 



Sample Test Point 



Location 



11A2F26C 

11A2K24F 
11A2H21F 

11A2J21B 
11A2F27F 

11A2G22F 

12A4D24B 

13A4A09B 
13B3A27B 
13A4E05G 

14A1J25B 

14A1J27G 

14B1G27B 

14B1H05B 

14B1H03G 

15A3B18C 
15A3A20C 
15A3A21B 
15A3B22B 
15A3A25B 
15A3A16B 
15B3A27B 
15B3A25B 



Logic 



11.12.02.1 

11.12.02.1 
11.12.02.1 

11.12.02.1 
11.12.02.1 

11.12.02.1 

11.12.03.1 

27.09.07.1 
21.50.01.1 
27.09.07.1 

22.09.01.1 
22.09.01.1 
24.00.07.1 
22.09.01.1 
22.09.01.1 

28.20.25.1 
28.20.26.1 
28.20.25.1 
28.20.26.1 
28.20.25.1 
28.20.27.1 
28.27.70.1 
28.27.70.1 



Type 
Line 



+N 
-P 

+N 
+N 

+N 
+N 

-P 

-P 
+P 

-P 
-P 
+P 
-P 
-P 

+N 
+N 
+N 
+N 
+N 
+N 
+N 
+N 



Type 
Pulse 



ABAB 
-180 

ABAB 

ABAB 

ABAB 

ABAB 
-180 

ABAB 

SABR 

SAR 
SAC 

DLY'D 

SAC 

SAC 

SABR 

SBC 

SAC 

SABR 

SABR 

SABR 

SAR 

SABR 

SAC 

SBC 

SAC 

SAC 



Load Point Delay Card 



Location 



11A2E28 



11A2F24 
11A2F23 



11A2E28 
11A2G26 



16A4H03 
16A4G11 
17B4G28 

16A3D27 
16A4G03 
16A4H08 
16A3E27 
16A4G04 

15B3D22 
15B3B08 
15B3B12 
15B3B11 
15B3B21 
15B3B06 
15B3B24 
15B3A23 



Logic 



11.12.01.1 



11.12.02.1 
11.12.02.1 



11.12.01.1 
11.12.02.1 



28.46.13.1 
28.46.12.1 
28.68.91.1 

28.46.12.1 
28.46.11.1 
28.46.14.1 
28.46.12.1 
28.46.11.1 

28.27.71.1 
28.27.71.1 
28.27.70.1 
28.27.70.1 
28.27.70.1 
28.27.71.1 
28.27.70.1 
28.27.70.1 



Clock Delay Card 



Location 



12A1C05 
12A1C05 

12A1C05 



12A1C06 

12A1B11 
12A1B20 



12A1B20 
12A1B07 
12A1B25 
12A1B20 
12A1B07 

12A1B08 
12A1B08 
12A1B12 
12A1B08 
12A1B19 
12A1B24 
12A1B19 
12A1B19 



Logic 



11.07.02.1 
11.07.02.1 

11.07.02.1 



11.07.02.1 

11.07.02.1 
11.07.04.1 



11.07.04.1 
11.07.02.1 
11.07.04.1 
11.07.04.1 
11.07.02.1 

11.07.02.1 
11.07.02.1 
11.07.02.1 
11.07.02.1 
11.07.04.1 
11.07.04:1 
11.07.04.1 
11.07.04.1 
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SAMPLE PULSE ALIGNMENT CHECK 



M3-04-2 





TABLE 2.1.1 


. CPU SAMPLE TEST POINTS (cont 


•d) 




Sample Test Point 


Type 
Line 


Type 
Pulse 


Load Poin 


Delay Card 


Clock Delay Card 


Location 


Logic 


Location 


Logic 


Location 


Logic 


15B3C21B 


28.27.71.1 


+N 


SBC 


15B3B18 


28.27.71.1 


12A1B24 


11.07.04.1 


15B3C24B 


28.27.71.1 


+N 


SBC 


15B3C18 


28.27.71.1 


12A1B24 


11.07.04.1 


15B3D27B 


28.27.71.1 


+N 


SABR 


15B3C26 


28.27.71.1 


12A1B08 


11.07.02.1 


15B3D25C 


28.27.70.1 


+N 


SABR 


15B3B25 


28.27.70.1 


12A1B08 


11.07.02.1 


15B3A21H 


28.27.70.1 


+N 


SAC 
+30 


15B3D21 


28.27.70.1 


12A1B19 


11.07.04.1 


16A3C21B 


28.46.12.1 


+N 


SAC 


16A3B27 


28.46.12.1 


12A1B20 


11.07.04.1 


16A4D02B 


28.46,11.1 


+N 


SABR 


16A4G06 


28.46.11.1 


12A1B07 


11.07.02.1 


16A4D04B 


28.46.13.1 


+N 


SAR 


16A4G10 


28.46.13.1 


12A1B11 


11.07.02.1 


16A4D09B 


28,46.15.1 


+N 


SBR 


16A4H10 


28.46.15.1 


12A1C11 


11.07.02.1 


16A4D06B 


28.46.14.1 


+N 


SBC 


16A4H06 


28.46.14.1 


12A1B25 


11.07.04.1 


16A4E03B 


28.46.13.1 


+N 


SAR 


16A4H02 


28.46.13.1 


12A1B11 


11.07.02J 


16A4E06B 


28.46.14.1 


+N 


SBC 


16A4H07 


28.46.14.1 


12A1B25 


11.07.04.1 


16A4E09B 


28.46.14.1 


+N 


SBC 


16A4H05 


28.46.14.1 


12A1B25 


11.07.04.1 


16A4F11B 


28.46.11.1 


+N 


SAR 


16A4G07 


28.46.11.1 


12A1B07 


11.07.02.1 


16B4C11F 


28.51.21.1 


+N 


SAR 


16A4G08 


28.46.13.1 


12A1B11 


11.07.02.1 


16B4C18B 


28.51.22.1 


+N 


SAC 


16A3B26 


28.46.12.1 


12A1B20 


11.07.04.1 


16B4C17B 


28.51.22.1 


+N 


SBC 


16A4H04 


28.46.14.1 


12A1B25 


11.07.04.1 


16B4F18F 


28.51.24.1 


+N 


SAR 


16A4G09 


28.46.13.1 


12A1B11 


11.07.02.1 


17A3B21B 


28.68.12.1 


+N 


SAR 


17B4A17 


28.68.12.1 


12A1C07 


11.07.02.1 


17A3B19B 


28.68.13.1 


+N 


SBC 


17B4A18 


28.68.13.1 


12A1B27 


11.07.04.1 


17A3C18B 


28.68.15.1 


+N 


SABR 


17B4A25 


28.68.15.1 


12A1B09 


11.07.02.1 


17A3C16C 


28.68.14.1 


+N 


SBC 


17B4A24 


28.68.14.1 


12A1B27 


11.07.04.1 


17A3C21B 


28.68.11.1 


+N 


SAC 


17B4A14 


28.68.91.1 


12A1C21 


11.07.04.1 


17A3C25B 


28.68.11.1 


+N 


SAC 


17B4A13 


28.68.91.1 


12A1C21 


11.07.04.1 


17A3D27B 


28.68.19.1 


+N 


SABR 


17B4A27 


28.68.19.1 


12A1B09 


11.07.02.1 


17B2K08B 


28.68.15.1 


+N 


SABR 


17B2K27 


28.68.15.1 


12A1B09 


11.07.02.1 


17B2K07B 


28.68.12.1 


+N 


SAR 


17B2K19 


28.68.12.1 


12A1C07 


11.07.02.1 
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M3-04-2 



SAMPLE PULSE ALIGNMENT CHECK 





TABLE 2.1.1 


. CPU SAMPLE TEST POINTS (cont'd) 




Sample Test Point 


Type 
Line 


Type 
Pulse 


Load Point Delay Card 


Clock Delay Card 


Location 


Logic 


Location 


Logic 


Location 


Logic 


17B2K03B 


28.68.91.1 


+N 


SAC 


17B2K15 


28.68.91.1 


12A1C21 


11.07.04.1 


17B2K05B 


28.68.91.1 


+N 


SAC 


17B2K16 


28.68.91.1 


12A1C21 


11.07.04.1 


17B4A08B 


28.68.19.1 


+N 


SABR 


17B4A28 


28.68.19.1 


12A1B09 


11.07.02.1 


17B4A07B 


28.68.14.1 


+N 


SBC 


17B4A22 


28.68.14.1 


12A1B27 


11.07.04.1 


17B4A05B 


28.68.13.1 


+N 


SBC 


17B4A21 


28.68.13.1 


12A1B27 


11.07.04.1 


18A3H05B 


38.71.05.1 


+N 


SABC 


19B3B10 


38.71.01.1 


12A1B16 


11.07.03.1 


18A3G26B 


38.71.06.1 


+N 


SABR 


19B3D08 


38.71.04.1 


12A1B10 


11.07.02.1 


18A3H03B 


38.71.05.1 


-P 


SABC 


19B3A06 


38.71.01.1 


12A1B16 


11.07.03.1 


18B1K26B 


38.71.08.1 


+N 


SABC 


19B3E05 


38.71.01.1 


12A1B16 


11.07.03.1 


18A4E22B 


38.71.06.1 


-P 


SABR 


19B3D07 


38.71.04.1 


12A1B10 


11.07.02.1 


18B4A02B 


38.71.07.1 


+N 


SABC 


19B3E04 


38.71.01.1 


12A1B16 


11.07.03.1 


18B4A08B 


38.71.13.1 


+N 


SBC 


18B4B07 


38.71.13.1 


12A1C14 


11.07.04.1 


18B4A12B 


38.71.11.1 


+N 


SABR 


19B3A08 


38.71.04.1 


12A1B10 


11.07.02.1 


18B4A15B 


38.71.11.1 


+N 


SAC 


19B4B09 


38.71.11.1 


12A1C22 


11.07.04.1 


18B4A18B 


38.71.09.1 


+N 


SABC 


19B3A07 


38.71.03.1 


12A1B16 


11.07.03.1 


18B2G08B 


38.71.10.1 


+N 


SABC 


19B3B09 


38.71.01.1 


12A1B16 


11.07.03.1 


18B4C04C 


38.71.10.1 


+N 


SABC 


19B3F04 


38.71.02.1 


12A1B16 


11.07.03.1 


19A2D03B 


31.30.03.1 


-P 


SABR 


19B3A12 


38.71.04.1 


12A1B10 


11.07.02.1 


19A2F08B 


31.30.02.1 


-P 


SABC 


19B3B07 


38.71.01.1 


12A1B16 


11.07.03.1 


19B1J22B 


38.71.02.1 


+N 


SABC 


19B3B15 


38.71.02.1 


12A1B16 


11.07.03.1 


19B1K03B 


38.71.02.1 


+N 


SABC 


19B3D03 


38.71.02.1 


12A1B16 


11.07.03.1 


19B1D13C 


38.71.13.1 


+N 


SABR 


19B1D14 


38.71.13.1 


12A1B10 


11.07.02.1 


19B2F17B 


38.71.02.1 


+N 


SABC 


19B3B14 


38.71.02.1 


12A1B16 


11.07.03.1 


19B2J22H 


38.71.13.1 


+N 


SAC 


18B4A07 


38.71.11.1 


12A1C22 


11.07.04.1 


19B2K04B 


38.71.04.1 


+N 


SABR 


19B3A15 - 


38.71.04.1 


12A1B10 


11.07.02.1 


19B4A08C 


38.71.03.1 


+N 


SABR 


19B3B12 


38.71.03.1 


12A1B16 


11.07.03.1 


19B4A26C 


38.71.03.1 


+N 


SABC 


19B3B11 


38.71.03.1 


12A1B16 


11.07.03.1 


19B4C23H 


38.71.13.1 


+N 


SBR 






12A1B26 


11.07.04.1 
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SAMPLE PULSE ALIGNMENT CHECK 



M3-04-2 





TABLE 2.1.1. CPU SAMPLE TES 


T POINTS (con 


t'd) 




I Sample Test Point 


Type 
Line 


Type 
Pulse 


Load Point Delay Card 


Clock Delay Card 


Location 


Logic 


Location 


Logic 


Location 


Logic 


20A2E17C 


34.08.02.1 


+N 


SABC 


19B3B06 


38.71.01.1 


12A1B16 


11.07.03.1 


! 20B2G25B 


31.30.01.1 


-P 


SABC 


19B3B08 


38.71.01.1 


12A1B16 


11.07.03.1 


20B2G25G 


31.30.01.1 


-P 


SABR 


19B3A13 


38.71.04.1 


12A1B10 


11.07.02.1 


21B2J12G 


53.06.40.1 


-P 


A-A-A 


21B2H12 


53.06.40.1 


12A1C10 


11.07.04.1 


21B2E13H 


53.06.40.1 


-P 


A-A-A 


21B2J07 


53.06.40.1 


12A1C10 


11.07.04.1 


• 21B2F05G 


53.06.40.1 


+N 


A-A-A 


21B2J08 


53.06.40.1 


12A1C10 


11.07.04.1 


21B4J08B 


53.06.40.1 


-P 


A-A-A 


21B4J10 


53.06.40.1 


12A1C10 


11.07.04.1 


21B2J12A 


54.48.02.1 


-P 


ABAB 






12A1C19 


11.07.03.1 


22A4C07H 


56.60.01.1 


-N 


EARLY 

A 






12A1B22 


11.07.04.1 


22A2J16B 


56.61.01.1 


+N 


B-A 
TIME 






12A1C27 


11.07.04.1 


22A4A08B 


56.62.01.1 


+N 


A-A-A 






12A1C22 


11.07.04.1 


22B4F22B 


54.26.01.1 


-P 


ABAB 


25B1C27 


61.04.90.1 


12A1B18 


11.07.03.1 


23A2K04A 


51.02.01.1 


+P 


ABAB 






12A1C18 


11.07.03.1 


23B1J09B 


51.52.03.1 


+N 


ABAB 


23BU06 


51.55.10.1 


12A1B17 


11.07.03.1 


23B2K13B 


51.52.01.1 


+N 


ABAB 


23B2J12 


51.55.10.1 


12A1B17 


11.07.03.1 


23B2J02B 


51.55.01.1 


+N 


ABAB 


23B2J03 


51.55.10.1 


12A1B17 


11.07.03.1 


23A4D05H 


51.56.20.1 


-P 


A-A-A 






12A1C15 


11.07.04.1 


23A2K09B 


59.95.01.1 


+N 


ABAB 


23A2K11 


59.95.01.1 


12A1C18 


11.07.03.1 


23A4E27F 


59.95.01.1 


+N 


ABAB 


23A4G16 


59.95.01.1 


12A1E10 


11.07.02.1 


24A2F04C 


59.11.01.1 


-P 


ABAB 


25B1B14 


61.04.88.1 


12A1B18 


11.07.03.1 


24A4B20F 


48.10.03.1 


+N 


ABAB 


24A1F22 


48.10.03.1 


12A1B18 


11.07.03.1 


24A1E25B 


48.10.05.1 


+N 


ABAB 


24A1E23 


48.10.05.1 


12A1B18 


11.07.03.1 


24A1F25B 


48.10.05.1 


+N 


ABAB 


24A1F23 


48.10.05.1 


12A1B18 


11.07.03.1 


24A1B13C 


48.10.05.1 


-N 


ABAB 


24A1B14 


48.10.05.1 


12A1B18 


11.07.03.1 
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SAMPLE PULSE ALIGNMENT CHECK 





TABLE 2.1.1. CPU SAMPLE TEST POINTS (cont'd) 




Sample Test Point 


Type 
Line 


Type 
Pulse 


Load Poin 


Delay Card 


Clock Delay Card 


Location 


Logic 


Location 


Logic 


Location 


Logic 


25A4C15B 


61.04.04.1 


+N 


ABAB 


25B1C19 


61.04.91.1 


12A1B18 


11.07.03.1 


25A2G12B 


61.04.02.1 


+N 


ABAB 


25B1C21 


61.04.91.1 


12A1B18 


11.07.03.1 


25A3G15B 


61.04.03.1 


+N 


ABAB 


25B1C20 


61.04.91.1 


12A1B18 


11.07.03.1 


25A3J04C 


61.02.73.1 


+N 


ABAB 


25B1D21 


61.04.88.1 


12A1B18 


11.07.03.1 


25B1J13B 


61.04.05.1 


+N 


ABAB 


25B1D20 


61.04.88.1 


12A1B18 


11.07.03.1 


25B1K13B 


61.04.05.1 


+N 


ABAB 


25B1D27 


61.04.91.1 


12A1B18 


11.07.03.1 


25B3B21F 


37.81.02.1 


-P 


ABAB 


25B3B18 


37.81.02.1 


12A1F08 


11.07.02.1 


25A1J13B 


61.04.01.1 


+N 


ABAB 


25B1C22 


61.04.91.1 


12A1B18 


11.07.03.1 


25A3J15G 


61.01.78.1 


+N 


EARLY 
SAMPLE 
(60) 


25B1D26 


61.04.91.1 


12A1B18 


11.07.03.1 


25A3J25H 


61.02.50.1 


+P 


NOT 
CLOCK 


25B1B24 


61.04.91.1 


12A1B18 


11.07.03.1 


26AU26D 


61.90.11.1 


+N 


ABAB 


25B1B25 


61.04.90.1 


12A1B18 


11.07.03.1 


26A3J27D 


61.90.11.1 


+N 


ABAB 


25B1C25 


61.04.90.1 


12A1B18 


11.07.03.1 


26B1J26D 


61.90.12.1 


+N 


ABAB 


25B1C24 


61.04.90.1 


12A1B18 


11.07.03.1 


26B4F22D 


61.90.12.1 


+N 


ABAB 


25B1C23 


61.04.90.1 


12A1B18 


11.07.03.1 


27A4B17B 


61.91.21.1 


+N 


ABAB 


25B1C26 


61.04.90.1 


12A1B18 


11.07.03.1 


27B1D20C 


61.81.66.1 


+N 


ABAB 


25B1B26 


61.04.90.1 


12A1B18 


11.07.03.1 


28B1G23D 


66.21.01.1 


+N 


MPY 

AB 


25B1D25 


61.04.91.1 


12A1B18 


11.07.03.1 


28B3D23D 


66.21.01.1 


+N 


MPY 
AB 


25B1D24 


61.04.91.1 


12A1B18 


11.07.03.1 


28A4J17B 


68.11.01.1 


+N 


MPY 
AB 


25B1B27 


61.04.90.1 


12A1B18 


11.07.03.1 


28B2D07B 


28.64.05.1 


+N 


SAC 


17B2K21 


28.68.91.1 


12A1C21 


11.07.04.1 


28B2D06F 


28.64.04.1 


+N 


SBC 


17B2K24 


28.68.13.1 


12A1B27 


11.07.04.1 


28B2F04F 


28.64.05.1 


+N 


SAR 


17B2K18 


28.68.12.1 


12A1C07 


11.07.02.1 



Note: This table is for CPU 7101, Serial No. 30,004 and higher. 
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M3-04-2 FILTER CHECK 



DESCRIPTION 



This procedure is performed to check the air filters in the specified CPU 
frames for dust, dirt, and damage. 



PROCEDURAL STEPS 



1. Visually check air filters in the CPU frames specified by 
the PM Task Card. 

2. Remove dirty or damaged filters by unscrewing five filter 
retaining plate screws on the blower assembly. Vacuum- 
clean salvageable filters, and replace damaged filters 
(P/N 5203249). 

3. Install filters, with the arrow on filter pointing toward 
blower assembly. Replace filter retaining plate and screws. 



7/1/61 2" 1 



M3-04-2 GATE FAN CBECK 



DESCRIPTION 



This procedure is performed to check the fans in gates B2 through B8 and 
A7 of the 7101 CE console. 



PROCEDURAL STEPS 

1. Open gates and visually check that fans are operating. 

2. Check that the screen covering the fan is not pushed in toward 
the fan blades. If it is, straighten it so that fan blades have 
maximum clearance. 

3. If a fan does not operate properly, turn off power to fan. 

a. If assembly is old type (fan mounted inside plenum) proceed 
to step 4. 

b. If assembly is new type (fan mounted outside of plenum) proceed 
to step 7. 

4. Disconnect power plug to fan. 

5. Remove two bolts holding assembly to frame. 

6. Install new assembly (P/N 597152). Secure with two bolts to frame. 
Proceed to step 12. 

7. Disconnect power plug to fan. 

8. Remove four screws holding fan to assembly. 

9. Remove fan guard assembly from old fan by removing four bolts 
holding guard to fan. 

10. Install fan guard assembly on new fan (P/N 597300) with four bolts. 

11. Secure fan to assembly with four screws. 

12. Connect power plug and turn on power to fan. 



12/1/61 



3-1 



M3-04-2 GATE LATCH AND SLIDE CHECK 



DESCRIPTION 



This procedure is performed to check the adjustment and condition of the 
gate latches and slides and to lubricate the gate slides. 



PROCEDURAL STEPS 



1. Check that the gates slide without binding or sticking. Check 
that the gate casters do not touch the floor when the gates are 
travelling on the tower caster. 

2. Lubricate the slides with IBM # 6 oil. Use the oil sparingly. 

3. Check that the latches operate properly. 

4. Check the unit for overall cleanliness. 

5. For mechanical adjustments refer to General Reference Manual (01), 
page 7-21, mechanical adjustments of a 20-inch frame. 
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M3 _04-2 INDEX CORE STORAGE CHECK 



DESCRIPTION 



This procedure checks the ability of the index core storage section to 
write and read l's and O's in all bit positions from the Sigma console. 



PROCEDURAL STEPS 

1. Initial Setup 

a. Maintenance mode active. 

b. Time clock disabled. 

c. All other switches off or neutral. 

2. Write l's in all indexes in all bits. 

a. Address keys = 2CL. 

b. Panel key set 01 and 10 to UP. 

c. Master Reset. 

d. Start Clock. 

e. Store. NOTE: W register should now equal 20 g . 

f. Consecutive Store 15 times. NOTE: W register should 
step from 20 g to 37 g . 

3. Read l's from all indexes. 

a. Address keys = 20 g . 

b. Master Reset. 

c. Start Clock. 

d. Display. 

Note 

The W register should now = 20s. Index Register 
is now displayed in both the X register and 1Y 
register. All bits should be l's. Record failures. 

e. Consecutive Display 15 times. 
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INDEX CORE STORAGE CHECK M3-04-2 



Note 

The W register should step from 20s to 373. 
The index registers are displayed in both the 
X register and 1Y register. The 2Y register 
contains the previous display. All bits should 
be l's. Record the failures. 

f. If any errors occur refer to the flow chart, Figure 2.5.1, and 
Step 8 for isolation of the error. 

4. Write 0's (data) in all indexes, the same as write l's (Step 2) 
except that: 

Step 2b = Panel key set 01 and 10 DOWN. 

5. Read 0's (data) in all indexes, the same as read l's (Step 3) 
except that: 

a. All data bits should be 0's. 

b. For Step 3f refer instead to the flow chart, Figure 2.5.2, and 
Step 8 for isolation of the error. 

6. Write parities in all indexes, the same as write l's (Step 2) 
except that: 

a. Step 2b for Panel key set 01 and 10 = NEUTRAL. 

b. Step 2b for Panel keys 17, 23, 27, 31, 49, 55, 59, 63, = SET. 

7. Read parities from all indexes, the same as read l's (Step 3) 
except that: 

a. All parity bits should be 0. 

b. For Step 3f refer instead to Figure 2.5.2 and Step 8 for errors. 

IF no errors have occurred above in Steps 1 through 7, proceed to 
Step 9. The following Step 8 is used in conjunction with the flow 
charts for scoping the index core storage circuits. 

8. Cycling on single index for scoping. 

a. Perform the initial setup as in Step 1. 

b. Set the panel key set 01 and 10 UP or DOWN when scoping 
for dropped or picked bits respectively. 
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Note 

If a picked parity bit is being scoped, set the panel 
key set 01 and 10 to the neutral position and enter 
the pattern in the panel keys as in Step 6. 

c. Set the address keys to 4O3. 

d. Store (Master reset, start clock and store, W register = 20). 

e. Set the panel key set 01 and 10 to the neutral position and 
set the panel keys to: 

0-31 LX $X? Bits 12 and 27 SET, 19-22 = IX 

32-63 SX $X? 41 Bits 44, 49, 55, and 59 SET 

Bits 51-54 = IX 

f. Set repeat instruction active. 

g. Master reset, 
h. Start clock. 

i. Enter the instruction. 

j . Program start. 

Note 

The "run" indicator should now be on and the 
"inactive" indicator off. Scope the circuits in- 
dicated as failing in the flow charts. Scope points 
are listed in Table 2.5.2. The oscilloscope set- 
up, waveforms, and timing are shown in Figures 
2.5.3 and 2.5.4. 

Time clock check 

a. Set the maintenance mode active. 

b. Set the time clock disable inactive. 

c. Set the time clock test active. 
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INDEX CORE STORAGE CHECK 

d. Master reset. 

e. Start clock. 
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Note 



The interval timer and time clock should now be 
visible in the X register. If errors occur, look 
for erratic stepping of the X register. Read, 
write, and clear oscilloscope points are on 
Table 2.5.2. 
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TABLE 2.5.1. SA GROUPS 



Bit 


14B4A07 & A08 


Bit 


14B4A07 & A09 


Bit 


14B4A06 & C10 


Group 
3 


Group 
4 


Group 
5 


Group 
6 


Group 

1 


Group 
2 





X 




24 


X 




46 


X 




1 


X 




25 


X 




47 


X 




2 


X 




26 




X 


48 




X 


3 


X 




27 




X 


49 




X 


4 




X 


P24-27 


X 




P32-49 


X 




5 




X 


28 


X 




P46-49 




X 


6 


X 




29 




X 


50 


X 




7 


X 




30 




X 


51 




X 


8 




X 


31 


X 




52 




X 


9 




X 


P28-31 


X 




53 


X 




10 


X 




32 




X 


54 


X 




11 


X 




33 




X 


55 




X 


12 




X 


34 


X 




P50-55 




X 


13 




X 


35 


X 




56 


X 




14 


X 




36 




X 


57 


X 




15 


X 




37 




X 


58 




X 


16 




X 


38 


X 




59 




X 


17 




X 


39 


X 




P56-59 


X 




PO-17 


X 




40 




X 


60 


X 




18 


X 




41 




X 


61 




X 


19 




X 


42 


X 




62 




X 


20 




X 


43 


X 




63 


X 




21 


X 




44 




X 


P60-63 


X 




22 


X 




45 




X 








23 




X 














P18-23 




X 








1 
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TABLE 2.5.2. INDEX CORE STORAGE ARRAY TEST POINTS 



Bit 


Inhibit 
Output at H 


Sense 


Bit 


Inhibit 
Output at H 


Sense 




Inputs for 
Timing 







14B2 D03 


14B4A10Y 


33 


14B2 E15 


14B4C19V 


CLEAR 


14B1 G18E 




1 


t ! 


E03 


" A10V 


34 


1 1 


F15 


" A20Y 


WRITE 


14B1 G19E 




2 


T! 


F03 


" A11Y 


35 


tt 


D16 


" A20V 


READ 


14B1 G20E 




3 


t t 


D04 


" AHV 


36 


1 1 


E16 


" C20Y 


INHIBIT 


14B1 E27E 




4 


» t 


E04 


" CHY 


37 


tt 


F16 


" C20V 


INHIBIT 


14B1 F27E 




5 
6 


tt 
tt 


F04 
D05 


" CUV 
" A12Y 


38 
39 


tt 
1 1 


D17 
E17 


" A21Y 
" A21V 


STROBE 


14B4 C09B 








7 


11 


E05 


" A12V 


40 


1 1 


F17 


" C21Y 




8 


t t 


F05 


" C12Y 


41 


1 1 


D18 


" C21V 




9 


1! 


D06 


" C12V 


42 


1 1 


E18 


" A22Y 




10 


tt 


E06 


" A13Y 


43 


1 1 


F18 


" A22V 


Drivers 14B1 


11 
12 
13 


ft 
t! 
It 


F06 
D07 
E07 


" A13V 
" C13Y 
" C13V 


44 
45 
46 


IT 
ft 
t t 


D19 

E19 
F19 


" C22Y 
" C22V 
" A23Y 


Output at H 


Address 


Read 


Write 


Clear 


TC 


H 11 


J 11 


Kll 


14 


tt 


F07 


" A14Y 


47 


tt 


D20 


M A23V 





H 12 


J 12 


K12 


15 


1 t 


D08 


' " A14V 


48 


t f 


E20 


" C23Y 


1 


H 13 


J 13 


K13 


16 


t 1 


E08 


" C14Y 


49 


t t 


F20 


" C23V 


2 


H 14 


J 14 


K14 


17 


t t 


F08 


" C14V 


32-49 


t t 


D21 


" A24Y 


3 


H 15 


J 15 


K15 


0-17 


tt 


D09 


11 A15Y 


50 


tt 


E21 


" A24V 


4 


H 16 


J 16 


K16 


18 


t t 


E09 


" A15V 


51 


tt 


F21 


" C24Y 


5 


H 17 


J 17 


K17 


19 


t 1 


F09 


" C15Y 


52 


t t 


D22 


" C24V 


6 


H 18 


J 18 


K18 


20 


t t 


D10 


" C15V 


53 


t t 


E22 


" A25Y 


7 


H 19 


J 19 


K19 


21 


t t 


E10 


" A16Y 


54 


ft 


F22 


TT A25V 


8 


H 20 


J 20 


K20 


22 


t t 


F10 


" A16V 


55 


tt 


D23 


" C25Y 


9 


H 21 


J 21 


K21 


23 


tt 


Dll 


" C16Y 


50-55 


tt 


E23 


" C25V 


10 


H 22 


J 22 


K22 


18-23 


t t 


Ell 


" C16V 


56 


t t 


F23 


" A26Y 


11 


H 23 


J 23 


K23 


24 


t t 


Fll 


" A17Y 


57 


tt 


D24 


" A26V 


12 


H 24 


J 24 


K24 


25 


tt 


D12 


" A17V 


58 


It 


E24 


" C26Y 


13 


H 25 


J 25 


K25 


26 


tt 


E12 


" C17Y 


59 


1 t 


F24 


" C26V 


14 


H26 


J 26 


K26 


27 

24-27 

28 


t t 
t f 
tt 


F12 
D13 
E13 


" C17V 
" A18Y 
" A18V 


56-59 
60 
61 


tt 
tt 
tt 


D25 
E25 
F25 


" A27Y 
" A27V 
" C27Y 


15 


H 27 


J 27 


K27 


Output a 
Output a 


t Y = 
t V = 


Sense 
[nput a 
[nput a 


t A 
tG 
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TABLE 2.5.2. INDEX CORE STORAGE ARRAY TEST POINTS (cont'd) 



Bit 


Inhibit 
Output at H 


Sense 


Bit 


Inhibit 
Output at H 


Sense 


Inputs for 
Timing 


29 


" F13 


" C18Y 


62 


" D26 


" C27V 




30 


" D14 


" C18V 


63 


'* E26 


fr A28Y 




31 


" E14 


" A19Y 


60-63 


" F26 


M A28V 




28-31 


" F14 


" A19V 


46-49 


" F27 


" C28Y 




32 


" D15 


" C19Y 
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NOTE 3 



READ 
DRIVER 



] 



CORE 
BAD 



.VRITE 
DRIVER 



•SEE STEP i FOR OSCILLOSCOPE PROCEDURE WW EXITING. 
NOTE ' - TABLE 2.5.1 LISTS THE BITS IN EACH SA STROBE GROUP. 
NOTE 2 - F'GJRE 2.5.3 CONTAINS THE SIMPLIFIED LOGIC FOR THIS AREA. 
NOTE 3 - TABLE 2.5.2 LISTS THE OSCILLOSCOPE POINTS FOR THESE BOXES. 



FIGURE 2.5.1. DROPPED BITS, FLOW CHART 
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NO 




NO 




FULL 
WORD 



HW 
INHIBIT 

STROBE 



NOTE 2 



LOST 

INHIBIT 

STROBE 



SAMPLE 
TIMING 



LOST 

CLEAR 

STROBE 



PICKED 
SITS 



INDEX 
ONLY 



SENSE 
AMPLIFIER 



INHIBIT 

BIT 

DRIVER 



XREG 
TGR 




NO { 



NOTE 3 



CLEAR 
DRIVER 



READ 
DRIVER 



•SEE STEP 8 FOR OSCILLOSCOPE PROCEDURE WHEN EXITING. 
NOTE 1 - LHW = 14B1E26, 27 RHW = I481E26.F27 

NOTE 2 - FIGURE 2.5.3 CONTAINS THE SIMPLIFIED LOGIC FOR THIS AREA. 
NOTE 3 - TABLE 2.S.2 LISTS THE OSCILLOSCOPE POINTS FOR THESE BLOCKS. 



FIGURE 2.5.2. PICKED BITS, FLOW CHART 
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I 



CO 



o> 




34.00.07.1 

















41 






31 




















4H 






24.00.09.1 








24.00.15. 


1 








-0 

IF 18 










+N SAMPLE HEAD DRIVERS 




























c 

4C04 




OIY 

4C0S 


















-N XS READ 




-A 

1G17 


































4C 




-N PARITY CHECK READ GATE 
































1 DiY 

■ 1 |G26 






c 

IEI5 




DIY 

IE17 








5C 


26 




+N SA PULSE 








































+A 

1B24 




DLY 

4C07 




DP 














-N5BC 


























5f 


30 




2D 











































M 
X 
o 

§ 

H 
O 

? 

O 

M 

O 

a 



FIGURE 2.5.3 INDEX CORE STORAGE, SIMPLIFIED LOGIC 
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SENSE 



t 

.07 

1 


O 00 


i. 

0.025 





.1. 

0.02 

T 




-4 0.10 ■» 

DIMENSIONS 


^•1 (-• — 0.02 

















I 






















1 






















v 






















\ 


•— 1 








SENSE OUTPUT 
















v - 
































> 














, 

















HOR: 200 NANOSECS/DIV. 
VER: 400MILLIVOLTS/DIV. 
I = 0.6 AMPS MAX. 

NET FLUX CHANGE = * LINES I.E. FROM -2 TO -2. 
REVERSES FLUX IN ALL LEGS OF CORE 



e^ 



READ ONE (1ST) 







AT 


ir 





HOR: 300 NANOSECS/DIV. 
VER; 200 MILLfVOtTS/'OIV. 
I = 0.4 AMPS MAX 

NET FLUX CHANGE - 2 LINES I.E. FROM -2 TO ALMOST 0. 
REVERSES fLUX IN LEGS I $. 3 



e-e-^ 



1 ' — ▼ 



READ ONE (nTH) 















































































V 


r — ' 










READ DRIVER 










\ 




J 


^ 
















V 




-j 









HOR: 200NANOSECS/DIV. 
VERi 100MILLIVOLTS/0IV. 
I ^ 0.4 MAX 

NOMINAL OUTPUT VOLTAGE = -100 MILLIVOLTS 



FIGURE 2.5.4. INDEX CORE STORAGE, WAVEFORMS 
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CJI 

I 





~^ l\ 




" TPUT 17 


f , 




c ' 



SENSE OUTPUT 
WRITE DRIVER 

INHIBIT DRIVER 



HOR: 200 NANOSECS/DIV . 
VER: 400 MILL IVOLT/DIV. 
I = 0.6 AMP MAX. 

NET FLUX CHANGE = 2 LINES I .E . FROM ALMOST lo *2 
REVERSES FLUX IN LEGS 214 



$ - 


—jX.l'^s*.—^. 


r\, ,. _ 


\ J 


v £~ 


K- -j 



HOR: 200 NANOSECS/DIV. 
VER: 400MILLIVOLT/DIV. 
I = 0.6 AMPS MAX. 

INHIBIT REVERSES LEGS 2 & 4 

HORIZONTAL LEGS ARE IN REMANENT STATE 

FLUX CHANGE WHEN INHIBIT TURNS ON •-- 2 LINES FROM 42 TO ALMOST 

THIS INDUCES 0.8 VOLT ACROSS SENSE WINDING 



2 

a 
w 
x 

o 
o 

33 

w 

CXI 

H 
O 
S3 
> 
O 

w 

n 
w 
w 
o 




READ ZERO (1ST OR nTH) 

























































A 


























v/ 
















\ 




r 











































HOR: 200 NANOSECS/DIV. 
VER: 100MILLIVOLT/DIV. 
I = 0.4 AMP MAX. 

NO FLUX REVERSAL 

NOMINAL OUTPUT FOR A READ OF ZERO = 



1100 MILLIVOLTS. 



-TURN ON WRITE 



M 



CTJ 



OPERATION 


FLUX 


CLEAR 


kk r 1 1 


TT 3== li 


INHIBIT 


NOT APPLICABLE 


WRITt 


— 


I 1 « Ai 


H ► ft 


Tf fr 1 ' 




READ 


tKIt 


READ 


1 1 ~"~-^. 1 1 



OPERATION 


FLUX 


CLEAR 












INHIBIT 


A 1 *• | i 

1 I ^ ? 1 


WRITE 


A 1 *■ 1 A 


READ 


T ~~~*" T 

1 T •"*■""' f 1 


READ 


1 ¥ *-'~^ ¥ 1 




FIGURE 2.5.5 INDEX CORE STORAGE, WAVEFORMS 
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M3-04-2 INDEX TUNNEL DIODE STORAGE 

TUNING PROGRAM 



DESCRIPTION 

The Index Tunnel Diode Storage Tuning program is executed to check the 
reliability of the index tunnel diode storage registers. This program applies 
to systems with serial numbers of 30,006 and 30,008. 



REQUIREMENTS 

Index Tunnel Diode Tuning Tape (Two Programs, XTDT1 and XTDT2) 

Index Tunnel Diode Storage Unit, 7101 Instruction Unit IBM CEIM, 
Form R23-9916. 

PROCEDURAL STEPS 

1. Load XTDT1 tuning tape to obtain a typewriter printout: 

a. Make tape ready. 

b. Execute IPL (initial program load) and channel signal. 

2. With XTDT1 loaded, proceed as follows to load XTDT2: 

a. Set maintenance key 31 for program operating procedure 
printout on the printer. 

b. Execute IPL and channel signal. 

3. Follow instructions printed on printer, and execute program with 
all options and all tests. 

4. If this program picks or drops a bit in the tested index register, 
refer to the Corrective Procedures section of this manual. 
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M3-Q4-2 WORD DRIVER TUNING TURN-ON TIME 



DESCRIPTION 



This procedure describes the tuning of the turn-on time for the word 
drivers. 



REQUIREMENTS 

Vacuum Tube Voltmeter (P/N 5231703) 

Oscilloscope, Tektronix 555 (P/N 523004) 

Preamplifier Oscilloscope, Sampling Tektronix type N (P/N 5231736) 

Probe, Oscilloscope, Tektronix P6025 (P/N 5231737) 

Preamplifier Type B (P/N 460998) 

Preamplifier Type CA (P/N 460999) 

PROCEDURAL STEPS 

1. Turn off d-c power before removing cards. Remove word driver 
cards from panel before adjusting their potentiometers. 

2. Two potentiometers are on the card. The 100 -ohm potentiometer, for 
the amplitude adjustment, should notbe disturbed. The IK potentiometer 
adjusts the turn-on time for the word driver and should be adjusted. 

3. Maintain following timing relationships: 

a. Word-driver pulse sync on 14B1G17A. 

b. Use 2-nsec/cm time base and lOv/cm for scoping turn-on time. 
Establish ground reference by scoping a ground pin, and measure 
turn-on time as stated below. 

c. Load Store Index instruction for word to be checked. 

d. Scope at output pin of word driver to be checked (table 2.7.1). 

e. Word pulse 180-nsec duration +20 nsec measured at 50 percent 
point of the output voltage of the word driver. Top and bottom 
word-driver timing pulses should be skewed by 50 nsec. (See 
fig. 2.8.1, timings 3, 4, and 5.) 

4. Word pulse as described in 3,e, should have an operational turn-on time of 
10.5 nsec ± 10.0 nsec from +26v level to ground level with clamp voltage 
set at -3.2v. Tune word driver to a tolerance of ±0.25 nsec (i.e., 10.5 ± 
0.25 nsec). (See fig. 2.7.1.) 
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TABLE 2.7.1. WORD DRIVER, TEST POINTS 



Word Driver Input 




Word Driver Output 


Word 


Sample 
Word Driver 


Address Sel. 


Clamp 
Voltage 


Array Card 1 
Bits 0-32 


Array Card 2 
Bits33-P46-49 


XTC 


14B2C11C 


14B2C11E 


14B2C11G 


14B2C11H 


14B2C11Z 







C12D 


i 


C12E 




C12G 


i 


C12H 




C12Z 


1 




C13C 




C13E 




C13G 




C13H 




C13Z 


2 




C14D 




C14E 




C14G 




C14H 




C14Z 


3 




C15C 




C15E 




C15G 




C15H 




C15Z 


4 




C16D 




C16E 




C16G 




C16H 




C16Z 


5 




C17C 




C17E 




C17G 




C17H 




C17Z 


6 




C18D 




C18E 




C18G 




C18H 




C18Z 


7 




C19C 




C19E 




C19G 




C19H 




C19Z 


8 




C20D 




C20E 




C20G 




C20H 




C20Z 


9 




C21C 




C21E 




C21G 




C21H 




C21Z 


10 




C22D 




C22E 




C22G 




C22H 




C22Z 


11 




C23C 




C23E 




C23G 




C23H 




C23Z 


12 




C24D 




C24E 




C24G 




C24H 




C24Z 


13 


' 


C25C 


| C25E 


\ 


C25G 




C25H 




C25Z 


14 


14B2C26D 


14B2C26E 


14B2C26G 


141 


32C26H 


14B2C26Z 


15 1 


14B2C27C 


14B2C27E 


14B2C27G 


14B2C27H | 


14B2C27Z 



*The clamp circuit test point output voltage is found at test point output 14B2C28A. 



t2*V 



GND 




AMPLITUDE 



FIGURE 2. 7. 1. WORD DRIVER OUTPUT WAVESHAPE 
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M3-04-2 LATCH AND STROBE DRIVERS 



DESCRIPTION 

This procedure checks the latch and strobe driver timings. 

REQUIREMENTS 

Oscilloscope, Tektronix Type 555 (P/N 523004) 
Preamplifier type B (P/N 460998) 
Preamplifier type CA (P/N 460999) 

PROCEDURAL STEPS 

1. For latch or strobe pulse, sync on 14B1B14H. 

2. Scope at pin E, F, or G of latch or strobe cards. See table 2.8.1 or 2.8.2 
for pin locations. 

3. Maintain following timing relationships: 

a. Word pulse 180-nsec duration ±20 nsec measured at 50 percent 
point of word-driver output voltage. 

b. Latch-driver pulse must be at the -lv level or more negative 
80 nsec minimum prior to turn-off of latest word pulse as 
described in 3, a, and must extend 20 nsec or more beyond 
the +30v level of rise of latest word pulse turn-off (fig. 2.8.1, 
timing 7). 

c. Strobe pulse must be at -lv level or more negative at 50 percent 
point of turn-on of word pulse and must remain at this level or 
more negative for at least 5 nsec after latch timing pulse has 
reached -lv or more negative level (fig. 2.8.1 , timings 3 and 6). 
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TABLE 2.8.1. LATCH DRIVERS, TEST POINTS 



Latch 
Sample No. 


Input 


Output 


Location 


Location 


Latch No. 


(1) 


14B2F13A 


1 


14B2F13E 






2 


F13F 






3 


F13G 


(2) 


14B2H13A 


4 


14B2H13E 






5 


H13F 






6 


H13G 


(3) 


14B2K13A 


7 


14B2K13E 






8 


K13F 






9 


K13G 


(4) 


14B2K25A 


10 


14B2K25E 






11 


K25F 






12 


K25G 


(5) 


14B2H25A 


13 


14B2H25E 






14 


H25F 






15 


H25G 


(6) 


14B2F25A 


16 


14B2F25E 






17 


F25F 






18 


F25G J 



*The clamp circuit test point output voltage is found at test point output 
14B2C28A. 





TABLE 2.8.2. 


STROBE DRIVERS, TEST POINTS 


Input 


Output 


Strobe No. 


Location 


Strobe Group No. 


Location 


(1) 


14B2E13A 




1 
2 
3 


14B2E13E 
E13F 
E13G 


(2) 


14B2G13A 




4 
5 
6 


14B2G13E 
G13F 
G13G 
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TABLE 2.8.2. STROBE DRIVERS TEST POINTS (cont'd) 



Input 


Output 


Strobe No. 


Location 


Strobe Group No. 


Location 


(3) 


14B2J13A 


7 


14B2J13E 






8 


J13F 






9 


J13G 


(4) 


14B2J25A 


10 


14B2J25E 






11 


J25F 






12 


J25G 


(5) 


14B2G25A 


13 


14B2G25E 






14 


G25F 






15 


G25G 


(6) 


14B2E25A 


16 


14B2E25E 






17 


E25F 






18 


E25G 



(7) READ REQUEST - 



(7) DELAYED SBC • 



24.00.09. 1 



PIN FOR SCOPING 
14B1F 18G 



24.00.09.1 



|150 NSECl 



+ SAMPLE WORD 

©DRIVERS 
(INPUT TO WD) 



330 NSEC 



®^ 



180 NSEC 



© 



WORD DRIVE TOP 
(OUTPUT OF WD) ' 



AND STRETCHED 







©WORD DRIVE BOTTOM. 
(OUTPUT OF WD) 



PLUS CIRCUIT DELAY 



24.00.09.1 



24.00.25.1 



(T) - STROBE GROUP - 
(j) - SA LATCH 



®PLUS CIRCUIT DELAY | 
AND LOGIC DELAY 



35 NSEC -*| U-| 



165 NSEC 
1 



24.00.25.1 



24.00.05. 



:-*! 



|J 2 ' 0NS f C | 24.00.04.1 



■ 14B2F13E 



SCALE 1/16" =25 NSEC 

FIGURE 2.8. 1. EXAMPLE OF FETCH TIMING 
FOR INDEX TUNNEL DIODE STORAGE 
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M3-04-2 CLAMP SUPPLY VOLTAGE 



DESCRIPTION 

This check is performed to determine whether the supply voltage clamp is 
functioning. 



REQUIREMENTS 

Vacuum tube voltmeter (P/N 5231703) 

PROCEDURAL STEPS 

Using a vacuum tube voltmeter (P/N 5231703), check output voltage at 
card location 14B2C28A. The clamp-difference voltage is determined 
with respect to -12vdc (i.e., if the output of the clamp card is -8.8vdc 
with respect to ground, then the clamp -difference voltage with respect 
to -12vdc is -3.2vdc). 
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M3-04-2 



DATA-IN PULSE 



DESCRIPTION 



This procedure checks the timing of the data-in pulse of the index 
tunnel diode storage register. 



REQUIREMENTS 

Oscilloscope, Tektronix Type 555 



PROCEDURAL STEPS 



1. Using scope, check data-in bit driver output (table 2.10.1). The data-in 
bit driver should turn on within 30 nsec of the latch output pulse and 
remain on for the duration of the latch output pulse (fig. 2.10.1, 
timings 17 and 18). 

2. Location of array card inputs. (fig. 2.10.2). 

TABLE 2.10.1. BIT DRIVER, TEST POINTS 



Bits 


Bit Line Output 

or 
Input to SA-BD 


Bits 


Bit Line Output 

or 
Input to SA-BD 





14B2E9A 


15 


14B2G10S 


1 


. 


E9S 


16 


1 


Gil A 


2 




E10A 


17 




G11S 


3 




E10S 


P0-17 




G12A 


4 




E11A 


18 




G12S 


5 




E11S 


19 




G14A 


6 




E12A 


20 




G14S 


7 




E12S 


21 




G15A 


8 




E14A 


22 




G15S 


9 




E14S 


23 




G16A 


10 




E15A 


P18-23 




G16S 


11 




E15S 


24 




J10A 


12 




E16A 


25 




J10S 


13 


1 


E16S 


26 


i 


J11A 

r 


14 


1' 


B2G10A 


27 


14 


32 JUS 
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DATA-IN PULSE 



M3-04-2 



TABLE 2.10.1. BIT DRIVER, TEST POINTS (cont'd) 



Bits 


Bit Line Output 

or 
Input to SA-BD 


Bits 


Bit Line Output 

or 
Input to SA-BD 


P24-27 


1^ 


B2J12A 


47 


1' 


B2G22S 


28 




J12S 


48 




G23A 


29 




J14A 


49 




G23S 


30 




J14S 


P32-49 




G24A 


31 




J15A 


50 




G24S 


P28-31 




J15S 


51 




G26A 


32 




J16A 


52 




G26S 


33 




J16S 


53 




G27A 


34 




J22A 


54 




G27S 


35 




J22S 


55 




G28A 


36 




J23A 


P50-55 




G28S 


37 




J23S 


56 




E22A 


38 




J24A 


57 




E22S 


39 




J24S 


58 




E23A 


40 




J26A 


59 




E23S 


41 




J26S 


P56-59 




E24A 


42 




J27A 


60 




E24S 


43 




J27S 


61 




E26A 


44 




J28A 


62 




E26S 


45 


■ 


J28S 


63 




E27A 


46 


V 


B2G22A 


P60-63 


1 


E27S 






P46-49 


14B2E28A 
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© SAC 1 
(7) SBC 2 - 
© XCLIE : 
(T) XSTIE 4 



J 



-600 NSEC- 



n 



(?) WRITE REQ 

(?) WRITE ADR 

(7) GATED EARLY SAC - 

(7) BASIC WRITE PULSE - 

(?) -GEN BIT PULSE — 



(10) -SAMPLE BIT DRIVERS- 



®- 



GEN WORD WRITE 



(12) DELAYED SBC ■ 



@ SAMPLE WORD DRIVERS - 
(IT) WORD DRIVE TOP 



(15) WORD DRIVE BOTTOM 



(jT) STROBE OUTPUT - 
(]?) LATCH OUTPUT - 



SELECT BIT DRVR . 
(DATA IN) 



©•© 



(?) DELAYED 



O. 



JZ1 



a 



n 



AND SINGLE SHOT 



24.00.07.1 



© 



CHOPPED AND DELAYED 



24.00.09. 



n 



24.00.09.1 



n 



24.00.09.1 



n 



JZL 



©•©AND CIRCUIT DELAY 180 NSEC 

a 



24.00.25.1 



24.00.25.1 



24.00.05.1 



180 NSEC 



tin. 



180 NSEC 



24.00.12.1 



i i l 

JIL 



165 NSEC 



30 NSEC - 



JZL 



-M k- 



© CIRCUIT DELAY 



i i 

JZL 



DATA-IN PULSE 



-14B1F23E ® • ® 



MEANS LOGICAL 
A AND B 



. 14B1E25A 



■ 14B1E27B 



- 14B1F16H 



-14B1G20C 



• 14B2D13H 



i 175 NSEC j 

SCALE 1/16" =50 NSEC 

FIGURE 2. 10. 1. EXAMPLE OF STORE TIMING FOR 
INDEX TUNNEL DIODE STORAGE 
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M3-04-2 ERROR TRIGGER CHECK 



DESCRIPTION 



Most of the errors which can occur on Sigma are not programmable and there- 
fore cannot be checked in this manner. This procedure pinpoints appropriate 
SMS cards to remove which will generate these errors and also checks for a 
correct error scan. 



PROCEDURAL STEPS 

1. Set maintenance mode switch to ON. 

2. Set scan inhibit switch to OFF. 

3. Set stop-on-single-error switch to ON. 

4. Cycle Sigma routines of SEVA program (or other program which 
exercises area being checked). 

5. With program running, pull SMS card indicated in table 2.11.1. 

6. Computer should stop with the appropriate error indicator on. 
If not, investigate cause, starting with logic shown. 

7. A scan should have occurred. 

8. Unload punch, and check scan card indicated (table 2.11.1) for 
correct error punch. No other error punches should be present. 

9. Reload punch, and restart program for next error. (It is not 
necessary to clear the write check on the punch at this time.) 

10. When all errors have been checked, restore console and punch to 
normal. 



1/1/63 



11-1 



ERROR TRIGGER CHECK 



M3-04-2 



TABLE 2.11.1. SIGMA ERRORS 



Error 


SMS Card 


Type 


Logic 


Loc 


Scan 
Card 


Col 


Row 


Remarks 


ICLOC 


13B4J26 


DBZZ 


21.04.06.1 


1A & C 


El 


46 


6 




ICAIC 


13B3A24 


DDZX 


21.04.03.1 


31 


SI 


46 


5 




ICAC 


13B3E14 


UWRE 


21.04.05.1 


3A 


El 


46 


4 




IABC 


13A4A28 


DDZY 


27.04.03.1 


3F 


El 


46 


3 




IAIC 


13A4J28 


DK-- 


27.10.02.1 


4E 


El 


46 


2 




IAC1 


13A4C11 


DBZW 


27.11.01.1 


5A & C 


El 


46 


1 




IAC2 


13A4C10 


DBZW 


27.11.02.1 


5A & C 


El 


46 







IAC3 


13Affc09 


DBZW 


27.11.03.1 


5A & C 


El 


46 


11 




IAC4 


13A3C20 


DBZW 


27.11.04.1 


5A & C 


El 


46 


12 




IAC5 


13A3C19 


DBZW 


27.11.05.1 


5A & C 


El 


45 


9 




IAC6 


13A3C18 


DBZW 


27.11.06.1 


5A & C 


El 


45 


8 




XAC 


14B3E21 


DEZJ 


24.00.01.1 


*3H 


El 


46 


8 






















RES COMP 


21B4J23 


DBZU 


59.06.03.1 


2D& E 


E3 


61 


5 




LU COMP 


21A1E27 


DBZX 


53.56.01.1 
02.1 


ID 


E3 


61 


6 


.±txrc\ Q , rt i_.\ 


CD PAR 


24A2702 


DBZS 


59.51.01.1 


1G 


E3 


61 


8 




WI PAR 


21A2E13 


DFYZ 


52.80.05.1 


3C 


E3 


61 


9 




BNDREGPAR 


12A4C10 


DK-- 


16.04.01.1 


5B & D 


£4 


55 


4 




I PARITY 


20A1E24 
20A1E2/* 


DFYY 


34.08.41.1 


4A 


^4 


35* 


12* 


♦34-9 for XI, X2, & Kl 


LA PARITY 


DEYY 


34.08.41.1 


4E 


E4 


34 


9* 


♦Row 8 for XI, X2, & Kl 


UNCOR ECC 


20A2D06 


DBZZ 


34.08.61.1 


5D 


E4 


35 


1L* 


♦Row 12 for XI, X2, & Kl 


ECC PERM 


20A3E08 


DBZZ 


34.01.52.1 


IB & H 


E4 


34 


7* 


♦Row 6 for XI, X2, & Kl 


A CKR PAR 


24A4A09 


sv— 


41.03.01.1 


51 


E4 


13 


12 




A CKR RES 


24A4J18 

ySms 

TTTTnUTO 


DBZZ 


45.02.02.1 


4E 


E4 


12 


9 




LA ADR ERR 


Till 1 Ul I 


15.02.04.1 


*6VC 


E4* 


55 


12 


*(X1, X2, & Kl only) 


RA PAR 


11B1E24 


DEYY 


14.03.01.1 


3J 


E4* 


64 


3 


*(X1,X2, & Kl only) 


AB PAR 


24A2C02* 


DBZS 


59.01.01.1 


1G 


E3 


61 


7 


♦(XI, X2, & Kl only) 
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Section 3 
DIAGNOSTIC DATA 



INDEX 3-1. DIAGNOSTIC DATA CATEGORIES 



CATEGORY 
NUMBER 



CATEGORY TITLE 



1 


I Unit Flow Diagrams 




2 


LA Flow Diagrams 




3 


PAU Flow Diagrams and Tables 




4 


Indicators 




5 


Switches 




6 


Maintenance Programs 




7 


Error Analysis 




8 


PAU Timing Charts 




9 


Sigma Errors That Cause a Scan 




10 


Test Equipment, Tools, and Maintenance 
Supplies Required to Test Tunnel Diode 
Array 




11 


SAU Flow Diagrams 
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INDEX 3-2. LIST OF ILLUSTRATIONS 


Section 3 
DIAGNOSTIC DATA 


FIGURE 
NUMBER 


FIGURE TITLE 


ISSUE 
DATE 


3.1.1 


IF 1Y Sequencer 


1/1/63 


3.1.2 


IC 1Y Triggers and IWC1 Sequencer 


1/1/63 


3.1.3 


IF 2Y Sequencer 


1/1/63 


3.1.4 


IC 2Y Triggers and IWC2 Sequencer 


1/1/63 


3.1.5 


IC Adv Sequencer and ICOR Sequencer 


1/1/63 


3.1.6 


Y-Z Start Trigger and YR-ZL Transfer Sequencer 


1/1/63 


3.1.7 


YL-ZR Transfer Sequencer 


1/1/63 


3.1.8 


YL-ZL Transfer Sequencer 


1/1/63 


3.1.9 


YR-ZR Transfer Sequencer 


1/1/63 


3.1.10 


ZR Mod Req Trigger and Mod ZR Sequencer 


1/1/63 


3.1.11 


ZR Block and Suspend Triggers 


1/1/63 


3.1.12 


ZR FP 1 Trigger 


1/1/63 


3.1.13 


ZR FP Triggers 2, 3, 4, and 6 (Three Sheets) 


1/1/63 


3.1.14 


ZR IHW Trigger, IHW Rdy Trigger, and IHW EX ZR 
Trigger 


1/1/63 


3.1.15 


ZL Mod Reg Trigger and Mod ZL Sequencer 


1/1/63 
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INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd) 



FIGURE 
NUMBER 



FIGURE TITLE 



ISSUE 
DATE 



3.1.16 


ZL Block and Suspend Triggers 


1/1/63 


3.1.17 


ZL Dec Trigger ON 


1/1/63 


3.1.18 


ZL FL PT Trigger and ZL FP 1 Trigger 


1/1/63 


3.1.19 


ZL FP2 Trigger 


1/1/63 


3.1.20 


ZL FP3 Trigger 


1/1/63 


3.1.21 


ZL FP4 Trigger and ZL FP6 Trigger 


1/1/63 


3.1.22 


ZL IHW Trigger, ZR WAS IHW Trigger, 1 BIT Mod 
Trigger, and FP Z ALT Trigger 


1/1/63 


3.1.23 


WBC + DEC Sequencer and XF + DEC Sequencer 


1/1/63 


3.1.24 


WBC Trigger 


1/1/63 


3.1.25 


FW Not S Trigger 


1/1/63 


3.1.26 


FWS Trigger 


1/1/63 


3.1.27 


FW Trigger 


1/1/63 


3.1.28 


ZL DEC Trigger OFF 


1/1/63 


3.2.1 


IAUC Load Enable and Advance Conditions 


1/1/63 


3.2.2 


Lookahead Load Pulses (Two Sheets) 


1/1/63 


3.2.3 


Operand Check and Correct Phase of Instruction Prep- 
aration 


1/1/63 
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FIGURE 
NUMBER 



INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd) 



FIGURE TITLE 



ISSUE 
DATE 



3.2.4 


Basic TBC Advance Conditions 


1/1/63 


3.2.5 


TBC Single Advance Condition 


1/1/63 


3.2.6 


TBC Multiple Advance Condition 


1/1/63 


3.2.7 


TBC I/O Instructions - OP 20 and OP 24 


1/1/63 


3.2.8 


First Level of SAU Instructions 


1/1/63 


3.2.9 


VFL Operands LAOP 03, 05, and 07 


1/1/63 


3.2.10 


VFL Special Operand LAOP 15 


1/1/63 


3.2.11 


FP Instruction Level OPX2 


1/1/63 


3.2.12 


TBC Store Gate Control 


1/1/63 


3.2.13 


I Box Store to Internal Address, LAOP 33 


1/1/63 


3.2.14 


ABC Advance 


1/1/63 


3.2.15 


Setting MAR Mode 


2/1/62 


3.2.16 


FP ABC Actions- Transfer Indicator Timer 


1/1/63 


3.2.17 


VFL ABC Actions-Transfer Indicator Timer 


1/1/63 


3.2.18 


Branch ABC Actions- Transfer Indicator Timer 


1/1/63 
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FIGURE 

NUMBER 



3.3.5 



3.3.6 



3.3.7 



INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd) 



FIGURE TITLE 



Floating Point - Add (+), Add Magnitude (+MG), Add 
Double (D+), Add Magnitude Double (D+MG) 



0o*tt»o««ooooo«ooc»ooaftaooa««O*«** 



Floating Point - Add to Memory (M+), Add Magnitude to 
Memory (M+MG) 



Compare (K), Compare for Range (KR), Compare Magnitude 
(KMG), Compare Magnitude for Range (KMGR) (Three Sheets) 



ISSUE 
DATE 



3.2.19 


I Box and I/O ABC Actions-Transfer Indicator Timer 


1/1/63 


3.2.20 


Internal Fetch ABC Actions-Arithmetic Bus Timer 


1/1/63 


3.2.21 


Store ABC Actions-Arithmetic Bus Timer 


1/1/63 


3.2.22 


LA Houseciean Timer 


1/1/63 


3.2.23 


LA Houseciean Over Timer 


1/1/63 


3.2.24 


ABC Action on BAC (LAOP 11) 


1/1/63 


3.2.25 


SCC Advance 


1/1/63 


3.2.26 


SCC Actions 


1/1/63 


3.2.27 


SCC Stores to I Box 


1/1/63 


3.3.1 


Normalization Loop, To-Accumulator Operation 


2/1/62 


3.3.2 


Normalization Loop, To-Memory Operation 


2/1/62 


3.3.3 


Floating Point - Load (L), Load with Flag (LWF), Load 
Double (DL), or Load Double with Flag (DLWF) 


2/1/62 


3.3.4 


Floating Point - Add (+), Add Magnitude (+MG), Add 
Double (D+), Add Magnitude Double (D+MG), 


2/1/62 



2/1/62 

O • Q • • O » 

2/1/62 
2/1/62 
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FIGURE 
NUMBER 



FIGURE TITLE 



ISSUE 
DATE 



3.3.8 


Floating Point - Add to Fraction (FT) 


2/1/62 


3.3.9 


Floating Point - Shift Fraction (SHF) 


2/1/62 


3.3.10 


Floating Point - Store (ST) 


2/1/62 


3.3.11 


Floating Point - Store Rounded (SRD) 


2/1/62 


3.3.12 


Floating Point - Store Low Order (SLO) 


2/1/62 


3.3.13 


Floating Point - Store Root (SRT) (Three Sheets) 


2/1/62 


3.3.14 


Floating Point - Add to Exponent (E+), Add 
Immediate to Exponent (E+I) 


2/1/62 


3.3.15 


Floating Point - Load Multiplier Register (LMR) 


1/1/63 


3.3.16 


Floating Point- Multiply (*), Multiply Double (D*) (Two Sheets) 


1/1/63 


3.3.17 


Multiply and Add (*+) 


2/1/62 


3.3.18 


Floating-Point Divide (/), Divisor Prenormalization 


2/1/62 


3.3.19 


Floating-Point Divide (/), Dividend Prenormalization 


2/1/62 


3.3.20 


Floating-Point Divide (/), Trial Reduction Cycle 


2/1/62 


3.3.21 


Floating-Point Divide (/), Quotient Exponent Determination 
and Normal Reduction Cycles 


2/1/62 



1/1/63 
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FIGURE 

NUMBER 



3.8.5 
3.8.6 
3.8.7 



INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd) 



FIGURE TITLE 



Floating-Point Add to Fraction (Timing) 



Floating-Point Shift Fraction (Timing) 



ISSUE 
DATE 



3.3.22 


Floating Point Divide (/), Final Reduction Cycle 


2/1/62 


3.3.23 


Divide Double, Determination of Intermediate Remainder 
Exponent 


2/1/62 


3.3.24 


Divide Double, Development of 49th Quotient Bit and Re- 
mainder Normalization 


2/1/62 


3.4.1 


CPU Scan Card Image - Card 1 


2/1/62 


3.4.2 


CPU Scan Card Image - Card 2 


1/1/63 


3.4.3 


CPU Scan Card Image - Card 3 


2/1/62 


3.4.4 


CPU Scan Card Image - Card 4 


1/1/63 


3.8.1 


Floating-Point Load (Timing) 


2/1/62 


3.8.2 


Floating-Point Add (Timing) 


1/1/63 


3.8.3 


Floating-Point Add to Magnitude (Timing) 


1/1/63 


3.8.4 


Floating-Point Compare (Timing) 


1/1/63 



1/1/63 
1/1/63 
1/1/63 



Floating-Point Store (Timing) 



1/1/63 
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FIGURE 
NUMBER 



3.8.8 



FIGURE TITLE 



Floating-Point Store Rounded (Timing) 



ISSUE 
DATE 



1/1/63 



3.8.9 


Floating-Point Store Low Order (Timing) 


1/1/63 


3.8.10 


Floating-Point Store Root (Timing) (Two Sheets) 


2/1/62 


3.8.11 


Floating-Point Multiply (Timing) 


2/1/62 


3.8.12 


Floating-Point Load Multiplier Register (Timing) 


2/1/62 


3.8.13 


Floating-Point Multiply and Add (Timing) 


1/1/63 


3.8.14 


Floating-Point JStore Multiplier Register (Timing) 


2/1/62 


3.8.15 


Floating-Point Divide (Timing) (Three Sheets) 


2/1/62 


3.8.16 


Floating-Point Divide Double (Timing) 


2/1/62 


3.8.17 


Floating-Point Add to Exponent (Timing) 


2/1/62 


3.8.18 


SAU Multiply and Multiply and Add, PAU Section (Timing) 


1/1/63 


3.8.19 


SAU Divide (Timing) 


1/1/63 


3.8.20 


Floating Point Reciprocal Divide Timing 


1/1/63 


3.9.1 


IC Error 


2/1/62 


3.9.2 


XAC Error 


2/1/62 


3.9.3 


IAU Error 


2/1/62 


3.9.4 


LA Address Error 


2/1/62 
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INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd) 



FIGURE 
NUMBER 



FIGURE TITLE 



ISSUE 
DATE 



3.9.5 


Boundary Register Error 




2/1/62 


3.9.6 


RA Parity Error 




2/1/62 


3.9.7 


A-Checker Error 




2/1/62 


3.9.8 


I- Checker Error 




2/1/62 


3.9.9 


SAU Error 




2/1/62 


3.11.1 


Binary Multiply 




1/1/63 


3.11.2 


VFL Add 1 to Memory 




1/1/63 


3.11.3 


VFL Load Transit and Set, Decimal Multiply, Decimal Multiply 
and Add, Decimal Divide, or Load Factor 


1/1/63 


3.11.4 


VFL Load Converted Decimal to Binary 




1/1/63 


3.11.5 


VFL Load Transit Converted Binary to Decimal 




1/1/63 


3.11.6 


VFL Load Transit Converted Decimal to Binary 




1/1/63 


3.11.7 


VFL Load Converted Binary to Decimal 




1/1/63 


3.11.8 


Binary Divide 




1/1/63 


3.11.9 


VFL Add, Add to Magnitude, Load, or Load with Flags 


1/1/63 


3.11.10 


Binary Multiply and Add 




1/1/63 


3.11.11 


VFL Add to Memory, Add Magnitude to Memory, 
Rounded 


Store or Store 


1/1/63 


3.11.12 


VFL Compare Instructions 




1/1/63 



1/1/63 
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FIGURE 
NUMBER 



FIGURE TITLE 



ISSUE 
DATE 



3.11.13 Binary Convert and Binary Convert Double 



1/1/63 
1/1/63 



3.11.14 



Decimal Convert and Decimal Convert Double 



1/1/63 
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INDEX 3-3. LIST OF TABLES 



TABLE 
NUMBER 



TABLE TITLE 



ISSUE 
DATE 



3.3.1 


Triggers and ALD Locations for PAU 


1/1/63 


3.3.2 


Control Logic Areas and ALD Locations 


1/1/63 


3.3.3 


Floating Point Indicators 


1/1/63 


3.3.4 


PAU Data Flow Control Gates 


1/1/63 


3.4.1 


7101 CE Console Indicators 


2/1/62 


3.6.1 


Marginal Check Frame Selection Chart 


2/1/62 


3.7.1 


Index Adder Error Conditions That Set NIDC Trigger 


2/1/62 


3.7.2 


Uncorrectable I Unit Error Conditions That Set NIDC Trigger 


2/1/62 


3.7.3 


I Unit Parity Error Conditions That Set NIDC Trigger 


2/1/62 


3.7.4 


Memory Check Conditions That Set NIDC Trigger 


2/1/62 


3.7.5 


1Y and 2Y Memory Check Conditions That Set IDC or 
NIDC Trigger 


2/1/62 


3.7.6 


I Unit Parity Error Conditions That Set IDC Trigger 


2/1/62 


3.7.7 


Uncorrectable I Unit Error Conditions That Set IDC Trigger 


2/1/62 


3.7.8 


Index Adder Error Conditions That Set IDC Trigger 


2/1/62 


3.7.9 


1Y and 2Y Error Conditions That Set IDC Trigger 


2/1/62 


3.7.10 


Index Storage Address Check Contitions That Set IDC Trigger 


2/1/62 



1/1/63 
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INDEX 3-3. LIST OF TABLES (cont'd) 



TABLE 
NUMBER 


TABLE TITLE 


ISSUE 
DATE 


3.7.11 


VFL, FP, and I/O Conditions That Set OP Trigger 


2/1/62 


3.7.12 


I Unit Conditions That Set OP Trigger 


2/1/62 


3.7.13 


VFL, FP, and I/O Conditions That Set AD Trigger in 
Lookahead 


2/1/62 


3.7.14 


I Unit Error Conditions That Set AD Trigger in 
Lookahead 


2/1/62 


3.7.15 


Conditions for Setting ZDS Trigger in I Unit 


2/1/62 


3.7.16 


Conditions for Setting ZDF Trigger in I Unit 


2/1/62 



2/1/62 
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ARITHMETIC BUS TIMER 
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LA FLOW DIAGRAMS 



38.39.02.1 



G 
TO 


CNtDC IND 
MK IND. 


35.27.03.) 


RESET 
ABC AES 



36.31.03 




RtEET 


E 


D>. 


RQiT r 


•C 


N" 


TP.1C 






36.35 


05 


1 



38.39.01.1 



FIGURE 3.2.22. LA HOUSECLEAN TIMER 
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36.39.01.1 



HSCLN OVER TIMER 



RESET CN, DF, & 
DS IND'S AT 
ALL LA LEVELS 



3B. 70. 01.1 



RESET 

"MAR MODE" 

TRIG 



38.35.04.1 



RESET PALI'S 
"MSTR TEST CMPLT" 
TRIG 



3B. 02. 06.1 



RESET "VFL 
START" TRIG 



RESET PAU'S 

"FP ENABLE" TRIG 



RESET LA 

HSCLN MODE TRIG 



38.39.04.1 



RESET: 

INTRPT, PSEUDO 
INTRPT, S. BR. 
RECOVERY- INHIBIT 
LOAD TRIGGERS 



35.35.03.1 



Gl IC BUFFER 
TO IC REG 



3B. 02. 06.1 



Gl IND REG 
XR IND'S INTO 
UPDATED INDEX 
IND REG 



38.02.06.1 



SET PAU'S 
"WAIT" TRIG 
TO ALLOW IT 
TO RECEIVE 
NEW INSTR'S 



38.02.06. 1 



Gl BIT ADDR. 
OF LEFT-MOST 
(SET) IND INTO 
I BOX W REG 



38.02. 06.1 




38.35.04. 



38.35.05.! 



" 



SIGNAL I BOX 

OF 

HSCLN COMPLETE 



.-__4 



I 36.02.05.1 



I BOX 

ACKNOWLEDGES 
RECEIPT OF SIGNAL 
& RESETS THE HSCLN 
OVER TIMER 



38.03.08. 



L__ 



IF THIS WAS 
A BR. RECOVERY 
HSCLN, I BOX 
rV ILL PLACE THE 
"BRANCH TO" ADDR 
IN THE IC REG. 
TRANSFER THE 
IC REG INTO THE 
IAUC IC FIELD, 



THEN G I THE (ABC) 
IC FIELD INTO 
THE IC BUFFER 



35.27.02.1 



FIGURE 3.2,23. LA HOUSECLEAN OVER TIMER 
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BAC LOOK AHEAD DATA FIELD 



18 50 55 


59 




61 


62 


IC 


BRANCH TO ADDRESS 


X 


SPECIFIED INDICATOR 
FIELD 


X 


1 BOX 

BRANCHED 
BIT 


X 


RESET 
INDIC 
BIT 


BRANCH IF 
ON BIT 


ORIGINAL) 
ICR j 




FIGURE 3.2.24. ABC ACTION ON BAC (LAOP II) 
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3E.il.tX-i ' ' 



SCC SING 
ADV. COND. 



1' 38.il .06.1 



SCC MULT. 
ADV. COND. 



1' 38.51.01.1 



RESET 
IF TAG 



SET SCC 
AES 



3B. 51. 03.1 



RESET 
SCC LDE 



■ 38.52.07.1 



FIGURE 3.2.25. SCC ADVANCE 
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NO/ 


1 


NO SING IE > 
ERROR 

1 


START LA TO 1 TIMER 





FIGURE 3.2.26. SCC ACTIONS 
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*A 










LA TO 1 TIMER E 






E 


E 


M 












1 


1 


GO SCC 
DATA ON 
ICIB 








35.11 


.01.1 






' 


' 






38.51.03.1 



DROP "NO REQ" 
LINE TO HOLD I CHKR 
PRIORITY 



LAOP 51 I BOX FETCH 
13 ARITH STORE 
17 ARITH STORE 
23 ARITH STORE 
X2 ARITH STORE 
45 BR. RECOV 
02 PS STORES 
04 PS STORES 
06 PS STORES 



35.01.01.1 




SIGNAL I BOX 
TO LOOK FOR 
I CHKR PARITY 
ERROR SIGNAL 



CONDITION THE 
SETTING OF MK 
IND ON ' THKR 
PARITY ERROR 



36.02.07. 



35.27.04. 



CONDITION THE 
SETTING OF MK 
IND ON I CHKR 
PARITY ERROR 



35.27.04.1 



NC 
13, 17, 
23, X2 


/ PS 
< STORE 

\ ? 


\yes 

/" 02 

/ 04 

06 






CONDITION THE 
SETTING OF MK 
IND ON 1 CHKR 
PARITY ERROR 




! 


35.27.04.1 










1 


' 




NULLIFY ANY C 
LEVELS THAT AR 
TO THIS SAME 1 
BY SETTING OP 


)THER STORE 
£ ADDRESSED 
X ADDRESS 
BITO. 




35.31.03.1 



35.29.01.1 



11 35.33.01.1 



START CLEAR AND WRITE INDEX TIMERS 



CLEAR INDEX TIMER 



WRITE INDEX TIMER 



SIGNAL I BOX 
TO START THE 
INDEX STORAGE 
CLEAR/STORE 
O PERATION 
35.30.01.1 



E. M 



ADVANCE SCC 
IF NOT INTLKD 
BY ABC 



38.51.06.1 




NO 13, 17, 23, X2 



RESET 

LAAR BUSY 
TRIG 

38.53,03.1 



RESET FROM 
TAG H2 



FIGURE 3.2.27. SCC STORES TO I BOX 
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PAU FLOW DIAGRAMS 



"A" REG EXP TO 

SAU ADDER FOR 

SHIFT UPDATING 

RESULT 

TO EXP LATCH 



^) 



SHIFT DECODED 
AMT (1-6 LEFT) 
THRU SHIFTER - 
SHIFT COUNT TO 
RESIDUE GENER 



TP6 

TRIGGER 

STATUS 



"C" REG EXP TO 

SAU ADDER FOR 

SHIFT UPDATING 

RESULT 

TO EXP LATCH 



ZfRO 
MANTISSA 



NORMALIZE 

SHIFT>6 

REQUIRED 



GATES 21, 2 
SHIFTER TO 
ADDER 



CLOSE GATr: 61, t 
ADDER OUTPUT 
TO "F" REG 
OUTPUT ALL ZERO: 



X 



GATES 21, 22 
SHIFTER 
TO ADDER 



GATES 61, 63 

ADDtn OUTPUT 
TO "F" REG 



LATCH SHIFT 
REG FOR "0" 
RIGHT SHiFT 



X 



SAMPLE 
EXP LATCH 
TO "A" REG 



TPc 

TRIGGER 

STATUS 



"A" REG 
EXP TO SAU 
EXP LATCH 




"C'REG 

t*P TO SAU 
EXP LATCH 



SET TP6 
TRIGGER TO 
TP6 STATUS 




FIGURE 3.3.1. NORMALIZATION LOOP, TO-ACCUMULATOR OPERATION 
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PAU FLOW DIAGRAMS 



M3-04-3 



SHIFT DECODED 
AMT. 0-6 LEFT) 
THRU SHIFTER- 
SHIFT COUNT TO 
RESIDUE GEN 




"A" REG EXP TO 
SAU ADDER FOR 
SHIFT UPDATING 
RESULT TO EXP LATCH 



»C" REG EXP TO 
SAU ADDER FOR 
SHIFT UPDATINC- 
"RESULT" TO 
EXP LATCH 



■ y 



£ 



SHIFT>6 
REQUIRED 



ZERO \NO 

MANTISSA / "" 



GATES 2:, . 
SHIFTER 
TO ADDER 



CLOSE GATES i 
ADDER OUTPUT 
TO "F" REG 
OUTPUT ALL ZEROS 



63 



r 



GATES 21, 22 
SHIFTER 
TO ADDER 






GATES 6i, C 
ADDER OUTPUT 
TO "F" REG 



LATCH SHIFT 
REG FOR "0" 
RIGHT SHIFT 



LjC 



SAMPLE 
EXF LATCH 
TC "C" REG 




"A" REG 
EXP TO SAU 
EXP LATCH 




"C" REG 
EXP TO SAU 
EXP LATCH 



t** m 



SETTP6 
TRIGGER TC 
T P6 STATUS 



r 



— • 




FIGURE 3.3.2. NORMALIZATION LOOP , TO-MEMORY OPERATION 
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PAU FLOW DIAGRAMS 



*indicotors 


Set to 





1 


or 1 depending 
on conditions 


1 if condition arises 
Newer set to 


TT, Uf, VF 






X 




RLZ,RZ,RGZ,RN 






X 




MOP 


X 








XPFP,XPH,XPL,XPU 








X 










































Refer to indicotor section in Appendix for more detail. 



Sample TOB to 
" C" Reg & Ope 
atlon Bits to 
ExacReg 

Set TP6 




FIGURE 3.3.3. FLOATING POINT - LOAD (L), LOAD WITH FLAG(LWF), 
LOAD DOUBLE (DL), OR LOAD DOUBLE WITH FLAG (DLWF) 
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•indicators 


Set to 





1 


or 1 depending 
on conditions 


1 if condition arises 
Never set to 


1T,Ur,VF 






X 




MOP (0 on +, 1 on M+) 






X 




RLZ,RZ,RGZ,RN 






X 




LC 








X 


Is 








X 


PSH 48 








X 


XPFP.XPO,XPH,XPi..XPU 








X 












Refer To indicator section in Appendix for more detail. 



Sample TOB to 
T Res & Op 
Bits to Exec Reg 



T 



A & C Reg Exp to 

SAU Adder To 
Determine Larger 
Exp & Exp Diff 



"A" Ex P >; 



Two Low Order Pos 
of Exp Difference 

to Shift Reg for 1st 
Pre-shift oft), 1 ,2,3 



Exp>-"A'' Exp 





' In "+MG" the "A"\ 
frcct is Always 
Assumed Plus. In 
"rvHMG" it is 
Assumed + before 

i Modificctlon 



Gates 71,72 
First Pre-Shift 
of F Reg Con- 
tent ^____ 






Gates 71 , 72 
Snifter to F Reg 
Shift Right Four 






1 




1 






Any Spill 
Bits to 
Residue Gen 




Update Shift 

Counter 

Register 




FIGURE 3.3.4. FLOATING POINT -ADD (+), ADD MAGNITUDE (+MG), 
ADD DOUBLE (D+), ADD MAGNITUDE DOUBLE (D+MG) 
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(Augment When Mod 
Signs OppOiire And 
A Exp>C & Comp Result 
or C £xr<>A True Result 



(+MG) Add Magnitude 
Yes 




Lotch Shift 
Reg far 
Right Shift 




1 

Gate 23 
Shifter to 
Adr (Comp) 




I 






tares 01,63 
Adder Output 
to "F" Register 














*-. _. .. -\ One or Both 

~'r .«■ Vve. Flagged- 

* Exponent Minus k — 





Only One 

Exponent Flogged 




Overfl' 
'("1" in Adder 
Pes. One) 



rpo / tp6 Vrw 



"A" Reg Ex- 
ponent to SAU 
Exponent Latch 



-n 



■C" Reg Ex- 
ponent to SAU 
Exponent Latch 



Lotch 



ShiTT 



Reg for'O" 
Right Shift 



NOTE 

•SEE FIG. 3.3.4 
INDICATOR LIST 



Sample txp 
Latch & ACOB 
to "A" Reg & 

Sign to^B, Reg 



Reg\ 



End of 
Operation 



FIGURE 3.3.5. FLOATING POINT- ADD (+), ADD MAGNITUDE (+MG), 
ADD DOUBLE (D+), ADD MAGNITUDE DOUBLE (D+MG) 
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PAU FLOW DIAGRAMS 



M3-04-3 



/Augment When Modified , 
[ Signs Opposite A Exp>C ' 
I &"True Result C Exp>A 
V & Comp Result 



ToT^T 




Latch Shift 
Rec for C 
P.iahl Shift 




Gole 23 
Shifter to 

Aor COMP 


I . .. 








NOTE 

•FIG. 3.3.4 
INDICATOR LIST 



1 






Sample £xp 
latch to "D" 
Reg & Route to 
AC IB 




Sample to 
Set 

indicator 
'- > ' 




FIGURE 3.3.6. FLOATING POINT - ADD TO MEMORY (M+), ADD 

MAGNITUDE TO MEMORY (M+MG) 
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PAU FLOW DIAGRAMS 



'Indicofori 


Set to 





1 


or 1 depending 
on conditions 


1 if condition arises 
Never set to 


TF,UF,VF 






X 




MOP 


X 








AL,AE,AH 






X 




PSH 48 








X 










































Refer to indicator section in Appendix for more derail. 



Sample TOB to C 
Reg & Operotion 
Bits to Exec Reg 



A&C Reg Exp lo 
SAU Mr to determ- 
ine larger Exp and 
Exponent 
Difference 



zn 



Two Low Order Pos 
of Exp Difference to 
Shift Reg for First 
Pre-sbift of 0, 1, 
2or3 



Exp>"A" Exp 




/ E *P \ N 
™\ Difference/—""' 



Gates 71, 72 



i^SE^l 



Shifter tc • 
Shift Right 
Four 



Reg 



JZ 



Any Spill Bi 

Residue 

Generator 



-e 



n_ 



Update 
Shift Counter 

Registe 



3- 



< 'Shift 
Coup 



No 



untei 
B 



Close Gates71, 
72-Shifter to 
F Register 



-c 



Close Gates2i , 
22 or Gole 23, 

if Open 



Shift Right 
Fout through 
Shifter 



Shift 
Counter 
= 4 



-E 



Close Gates 71 

72 - Shifter to 

F Register 
. ? y 



Update 
Shift Ctr 
Register 



Close Gotes 71, 
72 - Shifter to 
F Recister 



_C 



Gotes 61 , 63 

Adder Outputto 

F Register 




FIGURE 3.3.7. COMPARE (K) , COMPARE FOR RANGE (KR) , COMPARE 
MAGNITUDE (KMG) , COMPARE MAGNITUDE FOR RANGE (KMGR) (SHEET 1 OF 3) 
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FIGURE 3.3.7. COMPARE (K), COMPARE FOR RANGE (KR), 
COMPARE MAGNITUDE (KMG), COMPARE MAGNITUDE FOR RANGE 

(KMGR) (SHEET 2 OF 3) 
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PAU FLOW DIAGRAMS 




o o 



o 




Somple to Set 

oil Specified 
Indicators* 




U Ace 
High Indicett 
On 




Compare 
YesyforRengeType^ No 
Operation 



No 



Do Not Sample 
Compare Result 
Indicators - Do 
Sample Others* 



Sample to Set 
oil Specified 
Indicators* 



End of 
Operation 



FIGURE 3.3.7. COMPARE (K), COMPARE FOR RANGE (KR), COMPARE 
MAGNITUDE (KMG), COMPARE MAGNITUDE FOR RANGE (KMGR) (SHEET 

3 OF 3) 
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"Indicotors 


Set to 





i 


or 1 depending 
on conditions 


1 if condition arises 
Never set to 


TF,UF,VF 






X 




RL2,RZ,RGZ,RN 






X 




MOP 


X 








LC 








X 


LS 








X 


XPFP,XPO,XPH,XPL,XPU 








X 






















Refer to indicotor section in Appendix for more detoil. 





Sample TOB to 
'C'Reg & Op 
3its to Exec Reg 




Pre-snitt=U 
Set Shift Reg 
for O'Rt Shift 


Eel TP4 
JTrigger to 
|TP6 Status 




Gate 3 "C" 
Reg Fmction 
to "Fl" Reg 








Gates 31,32 
' AB" Reg Fract 
(12-107) to 
Adder (2-97) 









Exponent \ 

Routing Control 
TP6» Route "C" Exp 
^TP6 * Route "A" Exp/ 



Yes 



Gates 21,22 
Shifter to 
Adder(TRUEl 



< : raction\ ^ 
Signs > 
Alike / 



Is the A 

Exp. 
Flagged 
Ro 



X 



Gate 23 
Shifter to 
Adder(COMP; 



_l_ 



Open- 
ing of Gates 
21,22,or23 



r 



Gates 61 , 63 Adder 
Output to "F 1 Reg 



Latch Shift 
Reg for O 
Right Shift 

■— — r- _ 


JC 


Gate 23 
Shifter to 
Adr (COMP) 

' i ~~^ 



complement \ 
/c\e Requircd\ N< 
1" in Adder / 
» O) / 



Recomp 
Cyi 

c 

Pos 



jr 



I Shift Right One 
thru Shifter to 
Recover Ofl Bit 

I 



Shift Count & 
Spill Bit to 
Residue Gen 



"A" Reg Exp to 
SAU for Shift 
Updoting-Re- 
sultto ExpLtch 

L 




Latch Shift 
Reg for "O" 

Right Shift 



Gates 11,12 
Shifter to 
ACIB 



Sample 
Sign to 
SB Reg 



Sample ACOB 
S\ Exp Latch 
to "A" Rep, 



Sample 
to Set 
Indicators* 



rr 



Somple 
ACOB 
to "B" Reg 



End 
of 

Operation 



FIGURE 3.3.8. FLOATING POINT - ADD TO FRACTION (FT) 
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PAU FLOW DIAGRAMS 




Sample TOB to 
"C" Reg & Op 
Bits to Exec Reg 




Rte"C" Reg Pos 

0-10toSAU to 
Determine Shift 



Two Low Order Pos 
of Shift Amtto Shift 
Reg for first Shift of 
0, 1 , 2 or 3 



Condition Shift 
Circuits for Left 

Shifts 






)oes "C" Reg 
Pos 11 as Mod 
fied, = 



No 



H_ 



Condition Shift 
Circuits for 
Right Shifts 



X 



Gotes 1,2 AB Reg j 
Fract 02-107) to ; 
"F" Reg (2-97) | 



SKf* 0, 1 , 2 or 3 
Tfvougn Snifter 
as Previously 
Deterrr!".ed ^^ 



~c 



Shift Count and 
Spiil Bits to Resi- 
due Gen 



/A Exp Rted Only\ 
no Set Exp fndico- 
I ton at End of 
I Operation 



JSZ 



Set TP6 Trigger 
to TP~6 Status "A" 
Reg Exp to SAU 



Open Gates 71 , 
72 Shifter to 
"F" P.egister 



Open Gates 21 
22 ShiFter to 
Adder (True) 



/Opened at this A 
[Time-Only Used on\ 
1 Last Shift Cycle I 



Remaining shift amount 
from SAU to shift counter 
reg . (multiple of 4). 



_r 



Gates 71 , 72 

Shifter to F 

Register 



:r 



Shift 
Ctr reg 
>4 



ShTft Righl 
Left A 
'hrough 
Shifter 



Ctr Reg 



n_ 



:hift Right or 
Left A 
Through 
Shiftei 




_C 



Gotes 7! 72 
Shifter to 
F Register 



-r: 



iShft Count &| 
j Spill Bits to , 
[Residue Ger. | 



s 



_c 



Shift Count & 
Spill Bits to 
Residue Gen 



Reduce Shift 
Control Reg 

by 



T 



"C 



Gotes 21, 22 
Shifter to 
Adder (true) 



Gates 61 , 63 
Adder Output to 
"F" Register 




Close Gotes 71, 
72-Shifter to 
"F" Register 


1 




1 



_c 



Lotch Shift 
Reg for " O' 
Right Shift 

czz 



Gates 11, 12 
Shifter to 
AC IB 



rr 



_r_ 



Sample 
AC OB to "A 1 
Register 



jA Reg Exp to Expj 
Latch- Sampl-3 ' 
Latch to A Reg | 



3- 



Sample to 

Set ■ 
Indicators 



Sample 
AC OB to"B" 
Register 



;r 



End 
of 

OperotiQi 



FIGURE 3.3.9. FLOATING POINT - SHIFT FRACTION (SHF) 
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•Indicators 


Set to 





1 


or 1 depending 
on conditions 


1 if condition arises 
Never set to 


RLZ,RZ,RGZ,RN 






X 




MOP 




X 






XPFP,XPH,XPL,XPU 








X 




















































Bef.r in indicator section in Appendix for more detail J 













Sample Op Bits 
to Execution 
Register 



X 



Set TP6 
Trigger to 
TP6 Status 



f Exponent 

'Routing Contro 
I TP6 = Rte "C" Exp 
\TP6 = Rte "A" Exp. 




Gate 31 "A' 
Reg Fraction 
to Adder 



Gates 61, 63 
Adder Output 
to " F" Reg 




Opened at 
, this Time but 
^ needed onlyfor 
VNormalizatioj 



Gates 11, 12 
Shifter (Frac- 
tion) to AC IB 



SB Reg (Flag 
Bits & Fraction 
Sign) to AC IB 



_c 



Sample Exp 
Latch to "D"Reg 
&Rte to ACIE 



TZ 



3_ 



Somple to 
Set 
Indicators * 



AC OB to 
Store Reg 

Under Store 
Reg C trl 



m 



End 

of 

Operation 



FIGURE 3.3.10. FLOATING POINT -STORE (ST) 



3-12 



2/1/62 



M3-04-3 



PAU FLOW DIAGRAMS 



"Indicotors 


Set to 





1 


or 1 depending 
on conditions 


1 U condition crises 
Never set to 


MOP 




X 






RLZ,RZ,RGZ,RN 






X 




LC 








X 


XPFP,XPO,XPH,XPL,XPU 








X 




































_L 1 




Refer to indicotoi section in Appendix for more detoil 




Gotes31 ,32 
"AB'RegFroct 
(12-107) to 
Adder (2-97) 



i 41 Adder 



f Exponent Rooting \ 

Control TP6= Route 1 

, "C" Exp TP6= Routed 

"A" Exponent / 



bate 
Output (0-51) 
to"P Reg 

ft-si) 



^Result of Gates 
61 & 62 is Adder 
Output (0-49) to 
"P 1 Reg (0-49) 

^Rounded Fractit 



1 



Gate 62 (Sup- 
press Gate) 
Blocks Adder 
Output (50-5 1) 



'AB" Reg Pas 60 to 
Arifh Checker "1" 
to Adder Pas 50 for 
Roundint 




SB Reg 4-7 
Froct Sign & 
Flag Bih to 
*flR _ 



Sample Exp 
Latch to "D" Reg 
(64-75) & Route 
to AC IB 




I 

Sample to 
Set 

Indicators * 


1 







ACOB to Store 
Reg Under Store 
Reg Ctrl 



End 
of 
Operation 



FIGURE 3.3.11. FLOATING POINT -STORE ROUNDED (SRD) 
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CO 
1 



tfc. 



'Indlcolon 


Sella 





1 


Oor 1 depending, 
on condition! 


t If condition artie*. 
Never set toO 


RLZ.RZ.RGZ.IIN 








X 


MOP 






X 




XPF.XPO.XPH.XPL.XPU 








X 






















J 




1 








1 1 








1 Refer to Indicator Melton In Appendix for more detail. 



Shift Left 
Six thru 
Shifter, 




No / '» '"i> A \ Ye> 
j / Exponent \ ■ j 

Cnl to |\ flagged / j 8 lock Re 

I * ' Rrrttri 



Shift Ami 
JSAU Adder to 
Update Exp 



ock Rautlnj 
.f Shift Ami 
oSAU Adder 



TP6 / ^\\ 

■ A Trigger V 

9 E *P '° \ Slohii. / 



TP6 



"A" Reg 
SAU Adder for 
UpdaHng-Reuitii 
to Exp Larch 



f This condition is d result of 

| Or odder output 6 and mainaddc! 

I output (pas 2-8) equal to zeros (In 

Vet trier normalize or unnormoMze mode^ 




to 



to 




5 

8 
s 



FIGURE 3.3.12. FLOATING POINT -STORE LOW ORDER (SLO) 



w 
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o 
►fc> 
I 

CO 
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Gote 31 A 
Reg Fract 

to Adder 



Sample Opera- 
tion Bits to 
Exec Reg 



Yes /A Register \ No 



Set Shift Reg 
for "O" 
Right Shift 



Set Shift 
Reg for Rt 

Shift of "1" 



x 



Gate 61 
Adder Out- 
put to F Reg 



J 



Shift Right 
orl through 
Shifter 



Gore 11*12 
Shifter to 
AC IB 



ACOB to C 
Register 
12-59 or 12-60 



Limits Bits \ 
Sent from C p— 
^ Reg to 49 J 



_c 



Set SAU 

RFLto 

47 



re 



Close 
Gate!ll,12 
ond 31 



± 



First2Bits(C12-13) 
of Froct through 
SAU to F Register 
Position 100-101 



Open Gotes 21, 
22 - Shifter to 
Adder 

True 



21-Shifted 

Developed Root 



_ Shifted 
Remoindc Plus 
2 New Bits to 
AdaV 



Open 

Shifter 2-48 to 
Adder 51-97 
Comp 



25-Shifted 
ve loped Root 
Comp to Adder 
(Reduction 1 



nr 



Set Shift 
Reg for Left 
Shift of 2 



Set PAU 
Shift Ctr Reg 
to 96 



Limits 
Developed 
Root to 48 
£ili 



Suppress Gate 
62 Block Addei 

Outputs 

50-51 



•Indicators 


Sett 


3 





1 


or 1 depending 
on conditions 


1 if condition arises 
Never set to 


MOP _J 




X 






RLZ. RZ, RGZ. RN 






X 




IR 








X 


XPFP,XPH,XPL,XPU 








X 










































Refer to indicator lection in Appendix for more detail. 



Block Left Shift 2 
on Shifter Pos 0- 
51 -Set 0-49 for 
Left Shift "1" 



me Root Bit 
veloced 
each 2 Br 
Fract 



it Bit \ 

>d for Y 

iirs of r 

ion J 



Set One Input to 
Adder Pos 50, 98 
& 99 to 1 tftroogh- 
out operation 



/>8&°9 A Input \ 
j_Al This is Tt \ 

^\ cotnp of New J 

\ Trial Root J 



?0B Input " 1 This 
/Causes New Root 
Bit to Show in 
. Position 49 



(Sheet 2) 



FIGURE 3.3.13. FLOATING POINT - STORE ROOT (SRT) (SHEET 1 OF 3) 
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Close Gore 71-72 if 
Open - Open Gotes 
63 Adr Output 50-99 
(Remainder) to F Reg 



Gate 62 
Block Adder 
Output - 
50-51 



Close Gate 63 if Open 
Open Gate 71-72-ShifteT 
~ff99' to F Reg-Ccncels 
Reduction & Shifts Pre- 
vious Remoinder 




1<1Eh 



A Re s 
£xp Sign 



Add 1 to Pos 9 
of Exp in SAU 
Adder 




FIGURE 3.3,13. FLOATING POINT -STORE ROOT (SRT) 

(SHEET 2 OF 3) 
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PAU FLOW DIAGRAMS 




•SEE SHEET 1 
INDICATOR LIST 



FIGURE 3.3.13. FLOATING POINT -STORE ROOT (SRT) 

(SHEET 3 OF 3) 
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*!ndicotor» 


Set K 


D 


1 


or 1 depending 
on conditions 


1 if condition oriMS 
Never jet to 


TF,UF,VF 






X 




RLZ,RZ,RGZ,RN 






X 




MOP 


X 








XPFP,XPO,XPH,XPL,XPU 








X 










































Refer to indicotor jection in Appendix for more deroi!. 



''In on E+IOp/'C" Reg Pos A 
/O-ll contain Effective Addr \ 
I Bits Ml Instead of the Exp I 
Vpf the Opmd Spec by thii Addr/ 




Route "A ond C" 
Reg Exponent? 
{P«0-ll}toSAU 
Adder 



Rte "A" Reg Exp 
(Po*0-ll)toSAU 
Adr-Rte Zeros in 
Place oPC Reg Exp 



Rte "C Reg btp 
(PosO-ll)teSAU 
Adr-Rte Zeros in 
Place of "A"' Reg Exp 



Gates 3 1,32 
H AB B Reg(12- 
107) Fraction 

to Adder 




FIGURE 3.3.14. FLOATING POINT -ADD TO EXPONENT (E+), ADD 

IMMEDIATE TO EXPONENT (E+I) 
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PAU FLOW DIAGRAMS 



•Indicotors 


Set to 





1 


or 1 depending 
on conditions 


1 if condition arises 
Never let to 


TF,UF,VF 






X 




RLZ,RZ,RGZ,RN 






X 




MOP 


X 








XPFP,XPH,XPL,XPU 








X 












> 






























Refer to indicotor section in Appendix for more derail. 



Sample TOB to C 
Register and 
Operation Bits to 
Exec Reg 
I 



SetTP6 
Trigger to 

TP6 Status 



Exponent \ 

\ Routing Control 1 
TP6= Route C Exp / 
,TP6=Route A Exp/ 



Gate 33 
C Reg Froct 
to Adder 



On Single 
Precision Op 
Only 



_C 



Route Ones 
to Adoer 
Pos. 50-97 

' 



■ Yei (NormolizeV 



Noisy 
Mode 



Gates 61 , 63 
Adder Output 

to 
F Register 



nz 



Close Gote 33 
C Reg tract 



Open Gotes 21,22 

Shifter 

to Adder 



Set F Reg Pos 
96-101 to Ones - 

Route F Reg Pos 101 
to Adder Pos 96and 
07 Bsjutmked — 




Opened at 
this time but 
needed only for 
.normalizing 



Shift Decoded Amt 

(1-6 Left) Through 

Shifter 

Shift Count to 

Residue Gen 



C Reg Exponent 
toSAU 
Exponent Latch 



C Reg Exp to SAU 
for Shift Updoting- 
Result to Exp ' 
Lotch 



Set Shift Reg 
for a 
Right Shift 



Normalize 
Shift >6 
Required 



Gates 21,22 

Shifter 
to Adder 



Gates 61 , 63 

Adder Output 
to F Reg 



Zero 
Mantissa 



Lotch Shift 
Reg for a 
Right Shift 



Sample SAU 
Exp Latch 
toC Reg 



Gates 11,12 
Shifter to 
ACIB 



Fraction Sign 
to 
ACIB 



Sample SAU 
Exp Latch to 
B Reg 



Sample 
to set 
Indicators ' 



Sample ACOB 
To D Register 



End 
of 
Operation 



FIGURE 3.3.15. FLOATING POINT - LOAD MULTIPLIER REGISTER (LMR) 
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•Indicators 


Set to 





1 


or 1 depending 
on conditions 


1 if condition arises 
Never set to 


TF,UF.VF 






X 




RLZ.RZ.RGZ.RN 






X 




MOP 


X 








XPFP,XPO,XPH,XPL,XPU 








X 


ZM 








X 
































Refer to indicator section in Appendix for more detail. 




>ate 47 for 
Shift Right 12- 
T" RegPos 1-37 
and 62-85 



Gcte 36- "C" RegFroct 
(M'cand)to Addr Rtes 
lx &3x Med toMCD 
Gate Units 1-4 




X 



Route "A" & "C" 
Reg Exponents to 
SAU Adder for 

Exponent Sum 



Rte "A' Reg Exp (Pas 
0-11) to SAU Addr- 
Rte Zeros in Place 
of "A" Reg Exp 



Rte "C" Reg Exp 
(PosO-ll)toSAU 
Addr-Rte Zeros in 
Place of "A" Reg Exp 



Reset "S" 
Register & 
"T" Reg 



Shift Mpyr {Gote 
47)- Latch in "F" 

Reg with "O" PP 
from 12 Low Order 
Pos of "S" & 'T 
Register 




IT 



3_ 



"S" &"T" Reg 
Sample Effec- 
tively a Reset 



Yes 



Second 

Adder 



Loop 



Shift Mpyr(Gote 
47>-Latch in"F" 
Reg with " O" 
P P from 12 Low 
Order Pos of 
"S» & "T" Reg 



I 



Set"G" Reg 
with 2nd Mpyr 
Group from 'F" 
Reg Pos 37-49 



Sample 1st P P 
Sums & Carries 

Into "5" and 
T" Registers 





Shift Mpyr (Gote 47) 
Latch in "F" Reg with 
1st P P Sums & Carries 
from 12 Low Order Pos 
of "5" & "T Register 



Set, 
with 3rd Mpyr 
Group from " P l 
RegPos 37-49 



Sample 2nd P P 
Sums & Carries 
Into "S" and 
"V Registers 




Shift Mpyr & 1st P P 
Sums & Carries (Gate 
47)- Letch in "F" Reg 
with 2nd P P Sums & 
Carries from 1 2 Low 
Order Pos of "$" & 

T" Register 



Set "G" Reg. 
with 4th Mpyr 

Group from "F" 
Reg Pos 37-49 



Somple 3rd PP 

Sums & Carries 

into "S" & "T" 

Registers 



Aefer to CSA Rtn) 


' Chart Fig 3-7-B 


for Details of CS^ 


\Data Flow j 



Any PP Sums from 
"S" Reg through 
MCD Set Unit to 
CSA-1 (Except 
12 Low Order Pos] 



MCD Gote Units 1-4 
Routes Multiplicand 
to CSA'* os Specified 
by "G" Reg Outputs 



Any PP Carries 
from "7* Reg to 
CSA-1 (Except 
12 Low Order Pos) 




FIGURE 3.3.16, 



FLOATING POINT -MULTIPLY (*), MULTIPLY DOUBLE (D*) 
(SHEET 1 OF 2) 
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PAU FLOW DIAGRAMS 



Sample Exp 
Addition Result 
to "A" Reg 

1 



Shift 1st & 2nd P P 
Sums &Carries - 
(3ate 47) Latch in 
"F" Reg with 3rd PP 
Sums &Carries from 
12 low Order Pos of 
"S" & "T" Reg 



J= 



Gales 41, 42 "S"& 
•T Reg (2-61 (Fi- 
nal PP Sums & Car- 
ries to AddrC-61) 



X 



Sample Final 
PP Sums Scar- 
ries into"S" A 
"T" Registers 



Gate 46 "F" Reg 
(1-36) First 3 P P 
Sums to Adder 
(62-97) 



-x. 



Gate 22 "F" Reg 
(52-99) lst3PP 
Carries plus Zeros 

through Shifter to 
Addr (50-97) 



Gates 61 , 63 
Adder Output 
to " F" Register 



X 



Gates 21, 22 
Shifter to 
Adder 



r \Specifi./ 



Original 

A or C Exp 

Flogged 



No / Is Generated \ , 
("Exponent FloggedV- 
NAnd Negative?/ 



KVny Leading\ 
erosinAdder\_No 
Output / 
P°> 2-8 I 




NOTE 

* SEE INDICATOR LIST 
ON SHEET 1 



/This Sample \ Latch lo 

|°" u ' S ,° nl >" f y- Register. 
I Normalizing I *"" | 

\ Takes Place J 



-C 



Sample Exp 




FIGURE 3.3.16. FLOATING POINT -MULTIPLY (*), 
MULTIPLY DOUBLE (D*) (SHEET 2 OF 2) 
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MULTIPLIER 

FROM LOOKAHEAD 

TO C REG 






























C REG FRACTION 
(MULTIPLIER) 
TO F REG 




D FRACTION 
(MULTIPLICAND) 
TO MAIN ADDER 
TO DEVELOP IX 
4 3X MULTIPLES 




ADD B AND C 
EXPONENTS 
RESULT TO 
C REG 


























MULTIPLY THE 
FRACTIONS 
RESULT FRACTION 
TO F REG 






EXPONENTS A & C 
TO SAU TO 
DETERMINE 
LARGER EXPONENT 
AND DIFFERENCE 






























LATCH PRODUCT 
FRACTION ON 
ACOB 























A EXP 
> 



PRESHIFT F 
REG CONTENTS 
(PRODUCT FRACTION) 



; 


1 


1 












HIGH ORDER 1/2 
OF PRODUCT 
FRACTION FROM 
ACOB TO C REG 




GATE AB REG 
FRACTION 
TO F REG 


















° 







GATE AB REG 
FRACTION TO 

ADKF, 



GATE F REG 
FRACTION TO 
ADDER - TRUE 
OR COMP 



LOW ORDER 1/2 
OF PRODUCT 
FRACTION FROM 
ACOB TO B REG 



PRE-SHIFT 
F REG 
CONTENTS 
(AB REG) 



GATE C FRACTION 
ADDER 2-49 4 
B REG FRACTION 
TO ADDER 

50-97 



ADDER 
OUTPUT TO 
F REG 



GATE F REG 
CONTENTS TO 
ADDER - TRUE 
OR COMP 



REMAINDER OF 
OPERATION IS 
SAME AS 
ADD DOUBLE 



FIGURE 3.3.17. MULTIPLY AND ADD (*+) 
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•Indicotori 


Sel to 





I 


or 1 depending 
on conditions 


1 if condition of 
Never set to 


ses 


TF,UF,VF 






X 




MOP 


X 








— 


RLZ,RZ,RGZ,RN 






X 




PF _| 








x 


ZD 








X 


XPFP,XPO,XPH,XPU 








X 


RU (divide double only) 








X 












Refer To indicotor section in Appendix for more detoil. 



Somple TOE to"C" 
Reg & Operation Bits 
to Exec Register 



X 



Gate 33 "C" 
Reg Froct to 

Adder 



H Divisor Pre- \ 
Normalization^ 



Set TP6 
Trigger to 

TP6 Status 



n_ 



Open Gates 61 , 

63 Adder Outpu 

to "F" Reg 



Lotch Shift 
Reg for " O' 

Right Shift 




Sample Exp 
Latch to 

"C" Reg 



-r 



Block Exp 
Somple to 

IC_Reo_ 



:c 



Gates 61 , 63 
Addr Output 
to "F" Reg 



(Start Dividend 
Pre- Norma I i zoti on\ 
Also Gate 32 if 

\Divide Double 




Close Gates 

21,22 if 
Open 



Gate 1 1 
Shifter 

to AC 18 





FIGURE 3.3,18. 



FLOATING-POINT DIVIDE 
IZATION 



(/), DIVISOR PRENORMAL- 
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FIGURE 3.3/19, 



FLOATING-POINT DIVIDE {/), DIVIDEND 
PRENORMALIZATION 
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PATJ PLOW DIAGRAMS 



Dividend 
Normolizei 
Urmormoli; 



>d or 

[led 



\ Gore 21 

" L Shifter to 
*J Adder 



n: 




1XDVR Comp Tor 
On-Gote35(lXDVK 
Comp) to Adder 



rn 



Open Got. 36 to 
Generate 3/2 & 3/4 
Divisor Multiplies 
& feeble Multiple^ 

Decoding 






Open Gate 72 
Shifter to "P Reg 
(Pot 50-99) 
(Quotient) 





No 



Close Gore" 
351XDVR 

Complement 



/Unnormaliz*d\ 

(Dividend or 1st J 

Partial Rmdr 



Gate 61 
Adder Output 
to "P' Register 

I 



Decode Addr Out- 
put Pos 0-10- Se- 
lect Shift Amtand 
Next PVR Multiple 



/' WaslXDVR 
Comp Routed 



No 



Quot would 
be >1.0 



Set Quot Bits 
"F" Reo 98-101 
to 1000 



True Portii 
Remaindei 
Reg Pos 
SO. 



DVR>DVND\ (Normaliled 
No \ DVND) 



^\DVR>DVNI 



Route "i?" to 
Shift Counter 
Adder (True) 



-C 



Route Shift Or 
Reg Data to SAU 
Left Zeros Ctr 




X 



Set Quot Bits 
"P Reg 98-101 
to 0111 



zc 



Route "48" 

to Shift Counter 

Adder (True) 



3= 



Set Quot Bits 
"P Reg 98-101 
to 0000 



Route 

to Shift Ctr 

Adder (True) 



_c 



Shift (1-6) 
Left Through 
Shifter 



Route Shift Amt 
to Shift Ctr 

Adder (Comp) 



3_ 



Gate 72 Shifter 
to"F" Reg (Pos 
SO-99) Quotient 



Sample to Set LZC 
(Zero or DVND - 
DVR Pre tiormaiize 
Shift Difference) 



ITd Figure 
3.3.23. if I 
Divide Double 




LZC Now Equals ■nOA 

or DVSR- DVND 

SMfoor DVSR - 

DVND Shifts Plus 

One 



FIGURE 3.3.20. FLOATING-POINT DIVIDE (/), TRIAL REDUCTION 

CYCLE 
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Propagated 




Quot Exp ""A' Exp 
Minus"C"ExpRteBoth 
to S AU Addr Place Dif- 
ference in Exp LalcK 



Quot Exp » " A" Exp 
Route to SAU Adder 
and Place in Exponent 
Latch 



Quot Exp^C" Exp with 
Opposite Sign Route to 
SAU Adder & Place in 
Exponent Lotch 



Quot Exp * "A" £xp 
Route to SAU Adder 
and Place in Exponent 
Lotch 



Block Routing 
of Any DVR 
Multipli 



DVR Multiple 
Routed > 


Set Quot Bits 


Adder 


Output 




Irue 


Come 


Ix True 


1000 


0111 


lx Comp 


1000 


0111 


3/4 True 


1010 


1001 


3/4 Comp 


0110 


0101 


3/2 True 


0100 


0011 


3/2 Comp 


1100 


1011 





I 



Was DVR Multi- 
ple Routed ot Start 
of Cycle 



Check Adder Output 
and Set Quot Bits, "F" 
Register 96-101 as Re- 
quired (See Table) 



Set Quot Bits "F" 
Res 98-101 tr 

1111 



Divisor Multiple Selected \ 
os per Table Fi B 3.8-0 \ 

Unless Shift Ctr Adder Out-I 
put = 2 or Less Then IX is / 
Used. • / 



Set Quot Bits 
'T Reg 98-101 
tc 0000 



Decode Adder Output 
Pas 0-10 - Select 
Shift Amt and Next 
DVR Multiple 



Shift 1-6 

Left Thru 

Shifter 




Shift Ctt Adder 
Output (Rmdr 
Quotient Shifts) 
to Shift Ctr Reg 



FIGURE 3.3.2L 



FLOATING-POINT DIVIDE (/), QUOTIENT EXPONENT 
DETERMINATION AND NORMAL REDUCTION 
CYCLES 
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Gate 72 Shifter 
toT" RegJPos 
50-10))Ouot 
&. Remainder 



Shift Uft By 
Shift Ctr Adder 
Output Amt 
through Shifter 



Shift Ctr Adder 
Output (Lost 
Quottant Shifts) 
to Shift Ctr Keg 




Gate 21 




Gote351XDVR 


Shifter 




Multiple 


to Adder 




to Addr (Camp) 



Gate331XDVK 

Multiple 
to Addr (True) 



Gate 61 Adder 
Output to 
"f Regitrer 



Check Adar Output 
& Set last Quot Bit 
"F" Reg 98 Requirec 
(See table) 



Actually SeH Quotient^ 
n F9B-101 but Only] 
. F98 Will be Used 



Latch Shift 
Ren 'or "O* 
Right Shift 




NOTE 

* SEE INDICATOR LIST 
ON FIG. 3.3.18 



FIGURE. 3.3.22. FLOATING-POINT DIVIDE {/), 
FINAL REDUCTION CYCLE 
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Route A Exp. 
to SAU Adder 



M3-04-3 




x 



Route 48 to 
SAU Adder 

(Coinp) 



Route A Exp 
to SAU Adder 




FIGURE 3.3.23. DIVIDE DOUBLE, DETERMINATION 
OF INTERMEDIATE REMAINDER EXPONENT 




_L 



Result Sinn 
(Quotient) to 
SB Reg 



-L 



Gates 1 3 and 
U Shifter 

(Quot and 
Rmdr) to AC IB.. 



Left Shift 
One Through 
Shifter 



Gate 21 
Shifter to 
Adder 



Gote 35 (IX 
Divisor Comp) 
to Adder 



X 



Block Adder 
Output 
Sample to 
FReo 



Output 
True 



J 



Route e 
1 to ACiB 
Pos 6C <4°th 
Quotient EM) 



Letch Shift 
Reg for 
Right 
Shift 



Sample Exp 
Latch to 
A Reg 

7\ " 



Sample AC OB 
(Quot Fraction) 
to A Reg 



X 



Sample 
Result Sign 
to SB Reg 



Gere 21 
Shifter to 
Adder 



Gote 61 
Adder Output 
to F Reg 



Suppress 
Adder Output 
Position 51 



' SEE INDICATOR LIST 
ON FIG. 3.3.18 




X 



Sign Buffer 
7gr {Remainder 
Sign) to 
ACIB 



Sample to 

Set (Remainder) 

Indicators * 



FIGURE 3.3.24, DIVIDE DOUBLE, DEVELOPMENT OF 49TH QUOTIENT BIT AND 

REMAINDER NORMALIZATION 
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TABLE 3.3.1. TRIGGERS AND ALD LOCATIONS FOR PAU 



Sequencing Circuit 


Trigger 


Systems Page 


Ring Triggers 


T 


61.02.50.1 




T l 


61.02.51.1 




T 2 


61.02.52.1 




T 3 


61.02.53.1 




T 4 


61.02.54.1 




T B 


61.02.65.1 




T C 


61.02.57.1 




M c 


61.03.45.1 




MR1 


61.03.51.1 




MR2 


61.03.52.1 




MR3 


61.03.53.1 




D 3 


61.03.75.1 
61.03.76.1 




D 4 


61.03.77.1 


General Purpose Control Triggers 


First Cycle Trigger 


61.01.50.1 




Exponent Parity Handling 


61.01.55.1 




Wait Trigger 


61.01.56.1 




Interrupt End Operation 


61.01.57.1 




Exponent and Indicator Latch 


61.01.78.1 




Propagated Exponent Flag 


61.02.36.1 




Phase Sample Tests Complete 


61.02.70.1 




Not Phase Sample Tests Complete 


61.02.71.1 




Interrupt Trigger 


61.02.73 




Exponent Sample 


61.02.78.1 




End Operation 


61.02.99.1 




Test 1 Complete 


61.04.20.1 




Test 2 Complete 


61.04.20.1 




Test 3 Complete 


61.04.20.1 




Test 4 Complete 


61.04.20.1 




Master Test Complete 


61.04.21.1 
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TABLE 3.3.1. TRIGGERS AND ALD LOCATIONS FOR PAU (cont'd) 



Sequencing Circuit 


Trigger 


Systems Page 


Exponent Control Triggers 


Exponent Parity Handling 


61.01.55.1 




Exponent and Indicator Latch 


61.01.78.1 




Propagated Exponent Flag 


61.02.36.1 




Exponent Routing Control (TP6) 


61.02.76.1 




Bit Address = 64 


61.02.82.1 




Write Exponent A 


61.02.93.1 




Write Exponent C 


61.02.94.1 




Write Exponent D 


61.02.95.1 


Special Purpose Triggers (not Multiply 


Pre-shift and Add 


61.02.60.1 


or Divide) 


Normalize Exponent 


61.02.63.1 




Normalize Mantissa 


61.02.64.1 




TX 


61.02.65.1 




Signal SSQ to VFL 


61.02.66.1 




Perform Augment 


61.02.67.1 




Mantissa Routing Control 


61.02.75.1 


Multiply Control Triggers 


Multiply 


61.03.54.1 




Shift Right Twelve 


61.03.55.1 




One X Multiplicand 


61.03.56.1 




Gate S & T to PAU Adder (41, 42, 46) 


61.03.57.1 




Cumulative Multiply 


61.03.58.1 




Cumulative Multiply Exponent Adjust 


61.03.59.1 




Cumulative Multiply Pre -Shift 
Exponent 


61.03.60.1 




Lookahead Continue (Mpy & Add) 


61.04.25.1 




Lookahead Reject (Mpy & Add) 


61.04.25.1 


Divide Control Triggers 


Divide Normalize Exponent 


61.03.63.1 




Divisor 


61.03.64.1 




Dividend 


61.03.65.1 




Dividend 


61.03.66.1 




One X Complement 


61.03.67.1 




Second Divide Cycle 


61.03.69.1 




Divide Counter 


61.03.70.1 




Final Divide 


61.03.71.1 




Zero Dividend 

Interchange Reciprocal Divide 


61.03.72.1 
61.03.73.1 
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TABLE 3.3.1. TRIGGERS AND ALD LOCATIONS FOR PAU (cont'd) 



Sequencing Circuit 


Trigger 


Systems Page 


SAU Control Triggers (Floating Point Control) 


SAU Divide Control 


61.03.68.1 




VFL Divisor 


61.03.80.1 


Data Storage Control Triggers 


Partial Field or Perform Aug. 
Remembered 


61.01.79.1 




Overflow 


61.02.68.1 




True /Complement 


61.02.68.1 




Sign Buffer 


61.02.69.1 




Shift > 96 


61.02.77.1 




Shift > 48 


61.02.77.1 




Shift Remembered A 


61.03.02.1 




Shift Remembered B 


61.03.02.1 


Gate Control Triggers 


Gate 21 (High Order True Shifter 
to Adder) 


61.80.56.1 




Gate 22 (Low Order True Shifter 
to Adder) 


61.80.57.1 




Gate 23 (Complement Shifter to 
Adder) 


61.80.58.1 




Gate 61-63 (Adder to F Register) 


61.81.66.1 
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TABLE 3.3.2. CONTROL LOGIC AREAS AND ALD LOCATIONS 



Logic Area 


Systems Page 


Execute Register 


61.01.06.1- 




61.01.10.1 


Operation Decoding 


61.01.13.1- 




61.01.21.1 


Start Control 


61.01.53.1- 




61.01.57.1 


Sign Mixing 


61.01.65.1- 




61.01.70.1 


Indicators Result Setting 


61.01.71.1- 




61.01.79.1 


Zero Fraction Test 


61.01.90.1 


Exponent Flag Logic 


61.02.30.1- 




61.02.38.1 


Ring Triggers (General) 


61.02.50.1- 




61.02.57.1 


Add Type and Normalization Control 
Triggers 


61.02.60.1- 
61.02.68.1 


Sampling and Latching Conditions 


61.02.74.1- 




61.02.82.1 


Exponent Routing Through WI Switch Matrix 


61.02.93.1- 




61.02.95.1 


Noisy Mode Control 


61.03.01.1 


Arithmetic Checker Signals 


61.03.02.1 


Shift Control (A, B, C) 


61.03.10.1 


Multiply Logic 


61.03.30.1- 




61.03.60.1 


Divide Logic 


61.03.63.1- 




61.03.80.1 
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TABLE 3.3.2. CONTROL LOGIC AREAS AND ALD LOCATIONS (cont'd) 



Logic Area 


Systems Page 


Clock Powering (Frame 25) 


61.04.01.1- 




61.04.05.1 


-N Reset Powering (Frame 25) 


61.04.11.1- 




61.04.15.1 


Interrupt Logic 


61.04.20.1- 




61.04.26.1 


F Register SCR, Counter Register Latch 
and Sample 


61.71.80.1- 
61.71.83.1 


Frame 26 Gate Control and Powering 


61.80.10.1- 




61.80.95.1 


Frame 27 Gate Control and Powering 


61.81.01.1- 




61.81.67.1 


SAU Gating in Store Root and Converts 


61.85.01.1 


Frame 26 Clock Gating and Powering 
(F Register) 


61.90.11.1- 
61.90.20.1 


Frame 27 Clock Gating and Powering 


61.91.21.1 
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TABLE 3.3.3. FLOATING POINT INDICATORS 



Indicator 



Bit 



22 



Code 



LC 



Name 



Lost Carry 



23 



24 



25 



PF 



ZD 



IR 



26 



Partial Field 



Zero Divisor 



Imaginary Root 



LS 



Lost Significance 



Indication 



Set to 1 when a fraction overflow 
bit occurs during unnormalized 
addition. 

Set to 1 during unnormalized 
store; rounded if accumulator 
positions 12-60 equal 1. 

Set to 1 for shift fraction when a 
1 bit is shifted left of accumu- 
lator position 12. 

Set to 1 if the low order bit of 
a 49-bit remainder during 
divide double is a 1. 

Set to 1 for unnormalized division 
when the magnitude of the div- 
idend fraction is equal or 
greater than the magnitude of 
the divisor. 

Set to 1 in division if the divisor 
fraction is 0. 

Set to 1 during Store Square Root 
when the accumulator sign is 
negative and the absolute mod- 
ifier bit is 0. 

Set to 1 for Add, Add Magnitude , 
Add to Memory , Add Magnitude 
to Memory , Add Double, Add 
Magnitude Double , and Add to 
Fraction i f the result is zero 
except: 

1. If both operands have zero 
fractions prior to addition. 

2. If zero fraction is a forced 
zero. 

3. If result exponent has a 
propagated flag. 
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TABLE 3.3.3. FLOATING POINT INDICATORS (cont'd) 



Indicator 


Indication 


Bit 


Code 


Name 


27 


(>PSH) 


Preparatory Shift Greater than 
48 


Set to 1 for Add, Add to Mem- 
ory, Add Magnitude, Add 
Magnitude to Memory, Add 
Double, Add Magnitude Double, 
Compare, Compare Magnitude, 
Compare for Range, and Com- 
pare Magnitude for Range if 
the exponent difference is 
greater than 48, except when 
the result exponent has a 
propagated flag. 


28 


(XPFP) 


Exponent Flag Propagated 


Set to 1 if the result exponent of 
a floating point operation has 
a propagated flag of 1. 


29 


XPO 


Exponent Overflow 


Set to 1 if the result exponent 
of a floating point operation 
has a generated flag of 1 and 
a sign of 0. 


30 


XPH 


Exponent Range High 


Set to 1 if the result exponent 
of a floating point operation 
has a flag of 0, a high point 
order magnitude bit of 1, and 
a sign of 0. 


31 


XPL 


Exponent Range Low 


Set to 1 if the result exponent of 
a floating point operation has 
a flag of 0, a high order 
magnitude bit of 0, a 1 in 
position 2, 3, or 4, and a 
sign of 0. 


32 


XPU 


Exponent Underflow 


Set to 1 if the result of a floating 
point operation has a generated 
flag of 1 and a sign of 1. 


33 


ZM 


Zero Multiply 


Set to 1 if the final result of a 
floating point multiply op- 
eration is an order of mag- 
nitude with the exponent net 
in the XFO range. 
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TABLE 3.3.3. FLOATING POINT INDICATORS (cont'd) 



Indicator 


Indication 


Bit 


Code 


Name 


34 


RU 


Remainder Underflow 


Set to 1 for divide double if the 
remainder exponent has a gen- 
erated flag of 1 and a sign of 
1. 


35 


TF 


Data Flags* 


Set in accordance with the C 


36 


UF 




register (storage) data flags bits 


37 


VF 




at the end of each operation; 
not affected by Store, Store 
Rounded, Store Low Order, 
and Store Square Root. 


55 


MOP 


To Memory Operations* 


Set to 1 for all floating-point- 
to-memory operations. 
Set to for all other floating 
point operations. 


56 


RLZ 


Result Less than Zero* 


Set to 1 if the fraction result 
of the floating point operation 
was non-zero negative (except 
compares). Set to for any 
other case (except compares). 


57 


RZ 


Result Zero* 


Set to 1 if the ifraction result of 
the floating point operation was 
(except compares). Set to 
for any other case (except com- 
pares). 


58 


RGZ 


Result Greater than Zero* 


Set to 1 if the fraction result of 
the floating point operation was 
non-zero positive (except com- 
pares). Set to for any other 
case (except compares). 


59 


RN 


Result Negative * 


Set to 1 if the fraction result of 
a floating point operation is 
negative whether or not 
(except compares). Set to for 
any other case (except compares). 
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TABLE 3.3.3. FLOATING POINT INDICATORS (cont'd) 



Indicator 


Indication 


Bit 


Code 


Name 


60 
61 
62 


AL 

AE 
AH 


Accumulator Low* 
Accumulator Equal* 
Accumulator High* 


Set to 1 if the result of the 
floating point compare just 
executed was that the acc- 
umulator contents were less 
than the storage operand. 
Set to by compare whose 
result was not low. Cannot 
be set by Compare Range 
instructions. 

Set to 1 if the result of the 
floating point compare just 
executed was that the 
accumulator contents were 
equal (within range on range 
instructions) to the storage 
operand. Set to for other 
cases. Set in range instructions 
only if AH is already on. 

Set to 1 if the result of the floating 
point compare just executed was 
that the accumulator contents 
were greater than the storage 
operand. Set to by any com- 
pare whose range is not high. 



♦Temporary indicators 
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The numbering of the various control gates in PAU was developed in the early 
design stages of PAU and, as modifications were made, some of the numbering 
was dropped in the ALD's. Some of the gates are now identified in the ALD's 
by a brief description of their function instead of by number. The number 
reference, however, is still highly useful. 



TABLE 3.3.4. PAU DATA FLOW CONTROL GATES 



Gate 


Function 


ALD Page 


1 


Gates AB register positions 12-59 to F register 
positions 2-49. 


61.80.11 


2 


Gates AB register positions 60-107 to F register 
positions 50-97. 


61.80.11 


3 


Gates C register positions 12-59 to F register 
positions 2-49. 


61.80.12 


11 


Gates shifter positions 2-49 to ACIB positions 
12-59 (second level). 


61.80.70 


12 


Gates shifter positions 50-97 to ACIB positions 
60-63 and 0-43, respectively (first level). 


61.80.70 


13 


Gates shifter positions 2-49 to ACIB positions 
60-63 and 0-43, respectively (first level) (called 
crossover gate). 


61.80.71 


14 


Gates shifter positions 51-98 to ACIB positions 
12-59 (second level) (called crossover gate). 


61.80.71 


17 


Gates shifter positions 98-101 to spill residue 
generator. 


61.80.95 


21-PAU 


Gates shifter positions 0-51 to main adder 
positions 0-51 (true). 


61.80.56 


21-VFL 


Gates shifter positions 0-49 to main adder 
positions 0-49 (true). 


61.80.60 


22 


Gates shifter positions 52-99 to main adder 
positions 52-99 (true). 


61.80.57 


23 


Gates shifter positions 0-97 to main adder positions 
0-97 (complement). 


61.80.58 


25 


Gates shifter positions 2-48 to main adder positions 
51-97 (complement); also sets main adder inputs 98 
and 99A and 50B to 1. Used in Store Square Root. 


61.80.90 


31 


Gates AB register positions 12-59 to main adder 
positions 2-49 (true). 


61.81.20 
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TABLE 3.3.4. PAU DATA FLOW CONTROL GATES (cont'd) 



Gate 



32 
33 
34 
35 
36 

37 

41 and 

43 

44 
46 
47 

51 
52 
53 
54 
61 



42 



Function 



Gates AB register positions 60-107 to main adder 
positions 50-97 (true). 

Gates C register positions 12-59 to main adder 
positions 2-49 (true). 

Gates D register positions 12-59 to main adder 
positions 2-49 (true). 

Gates C register positions 12-59 to main adder 
positions 2-49 (complement). 

Gates C register positions 12-59 to main adder 
positions 54-100 and 55-102 (true). Multiply 
and divide multiple generation. 

Gates D register to multiple generation circuits. 

Gates S and T register positions 2-61 to main 
adder positions 2-61 (multiply). 

Gates S register positions 50-61 to F register 
positions 1-12; activated by gate 47 (multiply). 

Gates T register positions 50-61 to F register 
positions 62-73; activated by gate 47 (multiply). 

Gates F register positions 1-36 to main adder 
positions 62-97 (multiply). 

Gates F register positions 1-37 and 62-85 to F 
register positions 13-49 and 74-97, respectively. 
Shift right 12 gate (multiply). 

Gates main adder positions 53-102 to main adder 
positions 1-50 (true) (divide 3/2 multiple). 

Gates main adder positions 53-102 to main adder 
positions 1-50 (complement) (divide 3/2 multiple). 

Gates main adder positions 53-102 to main adder 
positions 2-51 (true) (divide 3/4 multiple). 

Gates main adder positions 53-102 to main adder 
positions 2-51 (complement) (divide 3/4 multiple). 

Gates main adder positions 0-51 to F register pos- 
itions 0-51. 



ALD Page 



61.81.20 

61.81.21 

61.81.31.1 

65.04.92 

61.81.04 

61.81.31.1 
61.03.57 

68.12.01 

68.12.01 

61.81.02 

61.03.55 

65.04.63 
65.04.63 
65.04.62 
65.04.62 

61.81.67 
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TABLE 3.3.4. PAU DATA FLOW CONTROL GATES (cont'd) 



Gate 


Function 


ALD Page 


62 


Suppresses positions 50 and 51 of gate 61 or 63. 


61.81.67 


63 


Gates main adder positions 49-99 to F register 
positions 49-99. 


61.81.67 


71 


Gates shifter positions 0-49 to F register positions 
0-49 (preshift gate). 


61.80.80 


72 


Gates shifter positions 50-97 to F register positions 
50-97 (preshift gate). 


61.80.80 


73 


Suppresses bits 98 and 99 of gate 72. Used in divide. 
It is actually a NQ Divide line and is not labeled 73. 


61.80.80 


81 


Effectively gates F register positions 2-97 offset to 
main adder positions 2-96 as double inputs and F 
register positions 98-101 to special adder input posi- 
tions 95-98. For example, F97 goes to adder 96 and 
94, F96 goes to adder 95 and 93, etc. (VFL dec - bin 
convert). 


61.80.30 


82 


Gates adjust decoder output to main adder positions 
3, 7, 11 87, 91, 95 (VFL bin - dec convert). 


61.80.55 


91 


Gates SAU-AB switch matrix positions 1-8 to F 
register positions 2-9 (VFL). 


61.80.40 


92 


Gates SAU-CD switch matrix positions 1-8 to F 
register positions 2-9 (VFL). 


61.80.40 


93 


Gates SAU-CD switch matrix 1-8 to F register 
positions 50-57 (VFL multiply). 


61.80.40 


94 


Gates SAU-AB switch matrix positions 1-4 to F 
register positions 98-101 (VFL). 


61.80.50 


95 


Gates SAU-CD switch matrix positions 1-4 to F 
register positions 98-101 (VFL). 


61.80.50 


97 


Gates F register positions 90-97 to SAU-CD 
second level true /complement positions 1-8 

(VFL). 


61.80.50 



Note: Gates 81 through 97 are serial arithmetic gates activated by SAU to 
control VFL operations that utilize PAU circuits. No 90-series 
gates are labeled as such in the ALD's. 
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DESCRIPTION 



This category contains a list of all 7101 CE console indicators and a copy of 
the CPU Scan Card formats. These two items fully identify each CE console 
indicator and cross-reference each console indicator location with its 
associated CPU Scan Card punch location, for machine type 7101, Serial 
No. 30,004 and higher. 

The console indicators are listed in table 3.4.1 in sequential console co-ordinate 
notation. To shorten the length of the table, only the first and last indicators 
of any register, counter, etc., are identified. The intervening indicators are 
associated with similarly positioned bits of the register or counter and with 
similarly positioned punch positions on the CPU Scan Card. 

The indicator locations noted in table 3.4.1 and in figures 3.4.1 through 3 4.4 
do not include the common CPU frame and panel (frame 31, panel A) des- 
ignations. 
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TABLE 3.4.1. 7101 CE CONSOLE INDICATORS 



INDICATOR 
LOCATION 



1A031 
THROUGH 
1A040 
1A043 
1A044 
1A045 
1A046 
1A047 
1A048 
1A049 
1A050 
1A051 
IA052 
1A053 
1A054 
1A055 
1A058 

1A059 

1A066 

1A067 

1A068 

1A069 

1A070 

1A071 

1A072 

1A073 

1A074 

1A075 

IA077 

1A078 

1B001 

1B002 

1B003 

1B004 

1B005 

1B006 

1B007 

1B008 

1B009 

1B011 

1B012 

1B013 

1B022 
THROUGH 

1B027 

1B031 
THROUGH 

1B040 

1B043 

1B044 

1B045 

1B046 

1B047 

1B048 

1BC49 

1B050 
1B051 

1B052 
1B053 
1B054 
IB055 
1B056 
1B057 
1B058 

4-2 



TRIGGER 
LOCATION 
(ALD PAGE) 



47.01.01.1 



48.02.01.1 

48.02.01.1 

48.02.01.1 

48.02.01.1 

48.02.01.1 

48.02.01.1 

48.03.01.1 

48.03.01.1 

48.03.01.1 

48.03.01.1 

48.02.01.1 

48.02.01.1 

48.02.01.1 

47.04.01.1 

47.04.01.1 

48.04.42.1 

48.04.42.1 

48.04.45.1 

48.04.45.1 

48.04.41.1 

48.04.41.1 

48.04.41.1 

48.04.11.1 

48.04.43.1 

48.04.43.1 

48.04.44.1 

48.04.44.1 

56.21.21.1 

56.21.11.1 

56.21.31.1 

56.21.32.1 

56.21,21.1 

56.21.21.1 

56.51.02.1 

56.15.01.1 

56.23.03.1 

56.52.01.1 

56.52.01.1 

56.52.01.1 

56.12.10.1 



41.03.01.1 
THROUGH 
41.03.06.1 
42.01.08.1 
42.01.08.1 
42.02.08.1 
42.02.08.1 
45.02.02.1 
45.02.02.1 
45.02.02.1 
45.02.02.1 
45.02.03.1 
45.02.03.1 
48.04.21.1 
48.03.01.1 
48.03.01.1 
48.03.01.1 
48.03.01.1 
48.03.01.1 



DESCRIPTIVE TITLE 



ACIB PARITY ERROR FOR POSITIONS 00-07, 08-11, 12-15, 
16-23, 24-31, 32-39, 40-47, 48-55, 56-59 AND 60-63 

ADD TYPE CHECK 

COMPARE TYPE CHECK 

LOAD OR STORE TYPE CHECK 

MULTIPLY TYPE CHECK 

DIVIDE TYPE CHECK 

STORE ROOT CHECK 

DOUBLE PRECISION CHECK 

TO MEMORY TYPE CHECK 

SERIAL ARITHMETIC UNIT OP CHK 

UNNORMALIZED MODE 

STORE MULTIPLIER TYPE CHK 

LOAD MULTIPLIER TYPE CHK 

EXTERNAL STORE INDICATOR 

RESIDUE ERROR HAS OCCURRED 

PARITY ERROR HAS OCCURRED 

DATA AT FIRST LEVEL LATCH BEING HELD 

DATA AT FOIST SECOND LATCH BEING HELD 

EXPONENT BEING HELD ON A-BUS' 

GENERATE RESIDUE BEING HELD 

DATA BEING GATED OUT OF A 

DATA BEING GATED OUT OF B 

DATA BEING PASSED FROM FIRST TO SECOND LEVEL 

DATA FROM CD BEING LATCHED ON BUS 

DOUBLE PRECISION TRANSFER NO CHECK 

BINARY MULTIPLY CUMULATIVE OPERATION 

BUS RESIDUE SENT TO INITIAL RESIDUE REGISTER 

ENABLE FULL WORD PARITY ERROR 

COMPLEMENT BYTE FROM AB 

CUT OFF BYTE FROM CD 

CLOSE CD TRUE-COMP TO BYTE SIZE 

PARTIAL BYTE TRIGGER 

COMPLEMENT BYTE FROM CD 

CUTOFF BYTE FROM CD 

BINARY END OF A 1 TRIGGER 

LIKE SIGNS TRIGGER 

MAIN VFL CARRY TRIGGER 

AB LESS THAN CD 

AB GREATER THAN OR EQUAL TO CD 

AB GREATER THAN CD 

DIVIDE TYPE CYCLE 1 TO 6 



ACIB PARITY FOR POSITIONS 00-07, 08-11, 12-15, 
.16-23, 24-31, 32-39, 40-47, 48-55, 56-59, and 60-63 

GENERATED RESIDUE FIRST LEVEL 0-43 (2) 

GENERATED RESIDUE FIRST LEVEL 0-43 (1) 

GENERATED RESIDUE SECOND LEVEL 12-59 (2) 

GENERATED RESIDUE SECOND LEVEL 12-59 (1) 

PREDICTED RESIDUE EQUALS 2 

PREDICTED RESIDUE EQUALS 1 

DIVISOR RESIDUE EQUALS 2 

DIVISOR RESIDUE EQUALS 1 

SPILL RESIDUE EQUALS 2 

SPILL RESIDUE EQUALS 1 

PARITY ON AB 44-47 108-111 EQUALS ONE 

DIVIDE OVERFLOW 

NOT NOISY MODE 

NORMALIZATION SHIFT WAS EVEN 

SUM SIGN IS NEGATIVE 

LOST CARRY ______ 



SCAN 
CARD 
NO. 



4 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



CARD 
COL. 



12 



11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

13 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

63 

63 

63 

63 

64 

64 

64 

64 

64 

64 

64 

64 

65 



CARD 

ROW 

(TTOB) 



11-8 



12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

9 

12 

6 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 



1 

2 

4 

5 

6 

3-8 



12-7 



8 

9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 
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TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 

LOCATION 



1B059 
1B060 
1B066 
1B067 
1B068 
1B070 
1B071 
1B075 
1B076 
1B078 
1B087 
THROUGH 
IB 102 



1C033 

1C034 

1C035 

1C036 
THROUGH 

1C057 

1C058 

1C059 

1C060 

1C061 

1C062 

1C063 

1C064 

1C065 

1C066 

1CC67 

1C068 

1C069 

1C080 

1C081 

1C082 

1C083 

1C084 

1C087 
THROUGH 

1C102 



1D001 

j 1D002 

i 1D003 

! 1D004 

! 1D006 

| 1D007 

I 1D008 

j ip;n-: 

\ 1D012 



TRIGGER 
LOCATION 
(ALD PAGE) 



48.03.01.1 

48.03.01.1 

48.04.11.1 

48.04.11.1 

48.04.11.1 

48.04.21.1 

48.04.21.1 

48.04.31.1 

48.04.31.1 

48.04.31.1 

53.51.12.1 

THROUGH 

53.51.15.1 

53.51.01.1 

THROUGH 

53.51.09.1 

AND 
53.51.16.1 
55.10.01.1 
55.10.01.1 
55.10.01.1 
55.10.01.1 
THROUGH 
55.10.07.1 
55.10.07.1 
55.10.07.1 
55.10.07.1 
55.10.08.1 
55.10.08.1 
55.10.08.1 
55.10.08.1 
55.10.09.1 
55.10.09.1 
55.10.09.1 
55.10.09.1 
55.10.10.1 
59.06.04.1 
59.06.04.1 
59.06.04.1 
59.06.04.1 
59.06.04.1 
53.01.12.1 
THROUGH 
53.01.15.1 
53.06.01.1 
THROUGH 
53.06.11.1 

AND 
53.06.16.1 
56.16.00.1 
56.11.00.1 
56.11.00.1 
56.14.10.1 
56.11.10.1 
56.11.10.1 
56.11.10.1 
56.14.00.1 
56.14.00.1 
56.14.00.1 



DESCRIPTIVE TITLE 



RESULT EQUALS ZERO 

SPILL SIGN IS POSITIVE 

CHECK CYCLE TIME 1 

CHECK CYCLE TIME 2 

CHECK CYCLE TIME 3 

UPDATING TIME 1 

UPDATING TIME 2 

ERROR INTERLOCK TIME 1 

ERROR INTERLOCK TIME 2 

CHECK COMPLETE 

PRE LATCH 2, BITS 01-16 TO CONTROL 



WBC EXECUTION REGISTER POS 00 
BOB EXECUTION REGISTER POS 01 
IB EXECUTION REGISTER POS 02 
SAU EXECUTION REGISTER POS 03-24 



INV BIT EXECUTION REGISTER POS 25 

ZERO BIT EXECUTION REGISTER POS 26 

BR IF ON EXECUTION REGISTER POS 27 

UNS EXECUTION REGISTER POS 28 

INV EXECUTION REGISTER POS 29 

DEC EXECUTION REGISTER POS 30 

OP A EXECUTION REGISTER POS 31 

OP B EXECUTION REGISTER POS 32 

OP C EXECUTION REGISTER POS 33 

OP D EXECUTION REGISTER POS 34 

OP E EXECUTION REGISTER POS 35 

IRPT EXECUTION REGISTER POS 36 

SAU RESIDUE ERROR TRIGGER 

SAU LOGICAL UNIT COMPARISON ERROR TRIGGER 

SAU AB READOUT PARITY ERROR TRIGGER 

SAU CD READOUT PARITY ERROR TRIGGER 

SAU SWITCH MATRIX IN PARITY ERROR TRIGGER 

PRE LATCH 1, BITS 01-16 TO CONTROL 



HOUSEKEEPING 

ROUND SET UP 

ROUND CYCLE 

TEST BIT 

SET UP FOR RECOMPLEMENT 

RECOMPLEMENT 

ZERO AB 

SET UP FOR STORE SQUARE ROOT 

STORE SQUARE ROOT iEQ TRIG 

PAU DO STORE SQUARE ROOT 



SCAN 

CARD 

NO. 



CARD 
COL. 



3 
3 
3 

3 
3 
3 
3 

4 
4 
4 
58 

59 



CARD 
ROW 

(TTOB) 



1 
2 
4 
4-9 

12-7 



3 


36 


11 


3 


36 





3 


36 


1 


3 


36 


2-9 


3 


36 


12-9 


3 


38 


12-11 


3 


38 





3 


38 


1 


3 


38 


2 


3 


38 


3 


3 


38 


4 


3 


38 





3 


38 


6 


3 


38 


7 


3 


38 


8 


3 


38 


9 


3 


39 


12 


3 


39 


11 


3 


61 


5 


3 


61 


6 


3 


61 




3 


61 


8 


3 


61 


9 


3 


57 


0-9 



58 


12-3 


68 


2 


68 


3 


68 


4 


59 


8 


60 


12 


60 


11 


60 





62 


n 


62 


1 


62 


2 



2/1/62 



4-3 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



1D014 

1D015 

1D016 

1D017 

1D019 
THROUGH 

1D021 

1D023 
THROUGH 

ID027 

1DU31 
THROUGH 

1D038 

1D039 

1D040 
THROUGH 

1D043 

1D044 

1D045 
THROUGH 

1D048 

1D049 

1D050 
THROUGH 

1D057 

1D058 

1D059 
THROUGH 

1D066 

1D067 

1D068 
THROUGH 

ID 07 5 

1D076 

1D077 
THROUGH 

1D084 

1D085 

1D086 
THROUGH 

1D093 
1 1D094 
; 1D095 
THROUGH 
1D098 
1D099 
ID 100 
THROUGH 
1D103 
j ID 104 
I IE 031 
i THROUGH 
| 1E038 
I 1E039 
! 1E040 
! THROUGH 
I 1E043 
| 1E044 
S 1E945 
1 THROUGH 
I IE048 



TRIGGER 
LOCATION 

(ALDPAGE) 



56.51.30.1 
56.51.20.1 
56.51.02.1 
56.15.05.1 
56.12.00.1 



56.12.05.1 



51.70.01.1 

51.70.02.1 
59.51.20.1 
51.70.03.1 



59.51.20.1 
51.70.04.1 



59.51.20.1 
51.70.05.1 

AND 
51.70.06.1 
59.51.20.1 
51.70.07.1 

AND 
51.70.08.1 
59.51.21.1 
51.70.09.1 



59.51.21.1 
51.70.11.1 

AND 
51.70.12.1 
59.51.21.1 
51.70.13.1 

AND 
51.70.14.1 
59.51.21.1 
51.70.15.1 



59.51.22.1 
51.70.16.1 



59.51.22.1 
51.60.01.1 

AND 
51.60.02.1 
59.51.10.1 
51.60.03.1 



59.51.10.1 
51.60.04.1 



DESCRIPTIVE TITLE 



ZERO DIVTDE TRIGGER 
PARTIAL FIELD ADD TRIGGER 
PARTIAL FIELD CONNECT TRIGGER 
NON ZERO RESULT TRIGGER 
MULTIPLY TYPE CYCLES 1, 2, & 3 

CUMULATIVE MULTIPLY TYPE CYCLES 1, 2, 3, 4, & 5 

D REGISTER POS 00-07 TO INDICATORS D064 - D071 
RESPECTIVELY 

PARITY FOR D REGISTER POS 00-07 

D REGISTER POS 08-11 TO INDICATORS D072- D075 

RESPECTIVELY 

PARITY FOR D REGISTER POS 08-11 

D REGISTER POS 12-15 TO INDICATORS D076 - D079 

RESPECTIVELY 

PARITY FOR D REGISTER POS 12-15 

D REGISTER POS 16-23 TO INDICATORS D080 - D087 

RESPECTIVELY 

PARITY FOR D REGISTER POS 16-23 

D REGISTER POS 24-31 TO INDICATORS D088 - D095 

RESPECTIVELY 

PARITY FOR D REGISTER POS 24-31 

D REGISTER 32-39 TO INDICATORS D096 - D103 

RESPECTIVELY 

PARITY FOR D REGISTER POS 32-39 

D REGISTER POS 40-47 TO INDICATORS D104 - D 111 

RESPECTIVELY 

PARITY FOR D REGISTER POS 40-47 

D REGISTER POS 48-55 TO INDICATORS D112 - D119 

RESPECTIVELY 

PARITY FOR D REGISTER POS 48-55 

D REGISTER POS 56-59 TO INDICATORS D120 - D123 

RESPECTIVELY 



PARITY FOR D REGISTER POS 56-59 

D REGISTER POS 60-63 TO INDICATORS D124 

RESPECTIVELY 

PARITY FOR D REGISTER POS 60-63 
C REGISTER POS 00-07 



PARITY FOR C REGISTER POS 00-07 
C REGISTER POS 08-11 

PARITY FOR C REGISTER POS 08-11 
C REGISTER POS 12-15 



D127 



SCAN 
CARD 
NO. 



CARD 
COL. 



CARD 
ROW 

(TTOB) 



62 
62 
62 

62 
62 

63 
63 



61 



66 
61 



66 

62 

66 
62 



66 
65 



66 
65 



67 
66 



56 
52 



4 
5 
6 
7 
9 

12-11 
1-5 



12-5 



66 


.5 


63 


12-5 


66 


6 


63 


6-9 


64 


12-1 


66 


7 


64 


2-9 



2 

6-9 



3 

12-1 

4 
2-9 



12-5 



9 
6-9 



12 
12-1 



11 
12-5 



2 
6-9 



3 
12-1 



4-4 



2/1/62 



M3-04-3 



INDICATORS 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATOR 



IE 049 

1E050 
THROUGH 

1E057 

1E058 

1E059 
THROUGH 

IE 066 

1E067 

1E068 
THROUGH 

1E075 

IE 07 6 

1E077 
THROUGH 

1E084 

1E085 

IE 086 
THROUGH 

1E093 

1E094 

1E095 
THROUGH 

IE 098 

1E099 

1E100 
THROUGH 

IE 103 

IE 104 

1F001 

1F002 

1F003 

1F004 

1F005 

1F006 

1F007 

1F008 

1F009 

1F010 

1F012 

1F014 

1F015 

1F016 

1F017 

1F018 

1F019 

1F020 

1F021 

1F022 

1F023 

1F024 

1F025 

1F026 

1F027 

1F045 
THROUGH 

1F048 

1F055 
THROUGH 

1F061 



TRIGGER 

LOCATION 
(ALD PAGE) 



59.51.10.1 
51.60.05.1 

AND 
51.60.06.1 
59.51.10.1 
51.60.07.1 

AND 
51.60.08.1 
59.51.11.1 
51.60.09.1 

AND 
51.60.10.1 
59.51.11.1 
51.60.11.1 

AND 
51.60.12.1 
59.51.11.1 
51.60.13.1 

AND 
51.60.14.1 
59.51.11.1 
51.60.15.1 



59.51.12.1 
51.60.16.1 



59.51.12.1 
56.16.00.1 
56.11.00.1 
56.11.06.1 
56.11.06.1 
54.38.03.1 
54.38.03 1 
54.38.01.1 
54.18.01.1 
54.19.04.1 
56.11.06.1 
56.14.00.1 
56.13.10.1 
56.13.10.1 
56.13.10.1 
56.13.10.1 
56.13.00.1 
56.13.00.1 
56.13.05.1 
56.13.05.1 
56.13.05.1 
56.13.15.1 
56.13.15.1 
56.13.20.1 
56.13.20.1 
56.13.20.1 
54.60.06.1 



54.26.01.1 



DESCRIPTIVE TITLE 



PARITY FOR C REGISTER POS 12-15 
C REGISTER POS 16-23 



PARITY FOR C REGISTER POS 16-23 
C REGISTER POS 24-31 



PARITY FOR C REGISTER POS 24-31 
C REGISTER POS 32-39 



PARITY FOR C REGISTER POS 32-39 
C REGISTER POS 40-47 



PARITY FOR C REGISTER POS 40-47 
C REGISTER POS 48-55 



PARITY FOR C REGISTER POS 48-55 
C REGISTER POS 56-59 



PARITY FOR C REGISTER POS 56-59 
C REGISTER POS 60-63 



PARITY FOR C REGISTER POS 60-63 

VFL OPERATION 

HANDLE SIGN BYTE 

PIPELINE 1 

PIPELINE 2 

END OF C 1 

END OF C 2 

RFL CARRY TRIGGER 

END OF A 2 

END OF HIGH ORDER MARK 2 

SET INDICATORS AND RESET 

RESET ONLY 

SET UP FOR AB TO F HIGH 

TRANSFER AB TO F HIGH ORDER FIRST 

SET UP FOR CD TO F HIGH 

TRANSFER CD TO F HIGH ORDER FIRST 

SET UP FOR CD TO F LOW 

TRANSFER CD TO F LOW ORDER FIRST 

SET UP FOR F TO CD 

SIGN OF C TO D POS 127 

TRANSFER F TO CD BYTE BY BYTE 

SET UP FOR F TO AB AT OFFSET 

TRANSFER F TO AB STARTING AT OFFSET 

PARALLEL XFR F TO AB FIRST CYCLE 

PARALLEL XFR F TO AB SECOND CYCLE 

PARALLEL XFR F TO CD POS 12-59 

SIGN OF CD REGISTER POS 00(S). 01 (T). 02(U). AND 03(V) 

READ OUT BIT ADDRESS CD POS 64, 32. 16. 8, 4, 2. & 1 



SCAN 




CARD 


CARD 


CARD 


ROW 


NO. 


COL. 


(T TO B) 


2 


56 


4 


2 


52 


2-9 


2 


56 


5 


2 


53 


12-5 


2 


56 


6 


2 


53 


6-9 


2 


54 


12-1 


2 


56 


7 


2 


54 


2-9 


2 


56 


8 


2 


55 


12-5 


2 


56 


9 


2 


55 


6-9 


2 


57 


12 


2 


56 


12-1 


2 


57 


11 


2 


59 


1 


2 


59 


2 


2 


59 


3 


2 


59 


4 


2 


59 


5 


2 


59 


6 


2 


59 


7 


2 


59 


8 


2 


59 


9 


2 


60 


12 


2 


60 





2 


67 





2 


67 


1 


2 


67 


2 


2 


67 


3 


2 


67 


4 


2 


67 


5 


2 


67 


6 


2 


67 


7 


2 


67 


8 


2 


67 


9 


2 


68 


12 


2 


68 


11 


2 


68 





2 


68 


1 


2 


57 


0-3 


2 


57 


4-9 




58 


12 



2/1/62 



4-5 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICT TOR 
LOCATION 



1F064 
THROUGH 

1F070 

1F073 
THROUGH 

1F079 

1F093 

1F094 

1F095 

1F096 

1F097 

1F098 

1F101 

1F102 

1F103 

1G031 
THROUGH 

1G038 

1G039 

1G040 
THROUGH 

1G043 

1G044 

1G045 
THROUGH 

1G048 

1G049 

1G050 
THROUGH 

1G057 

1G058 

1G059 
THROUGH 

1G066 

1G067 

1G068 
THROUGH 

1G075 

1G076 

1G077 
THROUGH 

1G084 

1G085 

1G086 
THROUGH 

1G093 

1G094 

1G095 
THROUGH 

1G098 

1G099 

1G100 
THROUGH 

1G103 

1G104 

1H023 

1H025 

1H027 

1H031 
THROUGH 

1H038 

1H039 



TRIGGER 
LOCATION 

(ALD PAGE) 



54.26.02.1 



54.36.02.1 



45.01.02.1 
45.01.02.1 
45.01.02.1 
45.01.02.1 
45.01.02.1 
45.01.02.1 
59.56.03.1 
59.56.03.1 
59.56.03.1 
51.30.01.1 

AND 
51.30.02.1 
59.01.50.1 
51.30.03.1 



59.01.20.1 
51.30.24.1 



59.01.20.1 
51.30.05.1 

AND 
51.30.06.1 
59.01.20.1 
51.30.07.1 

AND 
51.30.08.1 
59.01.21.1 
51.30.09.1 

AND 
51.30.10.1 
59.01.21.1 
51.30.11.1 

AND 
51.30.12.1 
59.01.21.1 
51.30.13.1 

AND 
51.30.14.1 
59.01.21.1 
51.30.15.1 



59.01.22.1 
51.30.16.1 



59.01.22.1 
61.02.75.1 
65.03.39.1 
65.03.39.1 
51.20.01.1 

AND 
51.20.02.1 
59.01.10.1 



DESCRIPTIVE TITLE 



WRITE IN BIT ADDRESS CD POS 64. 32, 16, 8. 4, 2, & 1 



RESIDUAL FIELD LENGTH REGISTER POS 64, 32, 16, 8. 4, 
2 & 1 

RESIDUE 2 - VFL MD 

RESIDUE 1 - VFL MD 

RESIDUE OF C REGISTER BITS 12-59 EQUALS 2 

RESIDUE OF C REGISTER BITS 12-59 EQUALS 1 

RESIDUE OF CUM MCD BITS 12-59 EQUALS 2 

RESIDUE OF CUM MCD BITS 12-59 EQUALS 1 

CD RESIDUE REGISTER POS 2 

CD RESIDUE REGISTER POS 1 

CD RESIDUE REGISTER POS 

B REGISTER POS 00-07 TO INDICATORS B064-B071 

RESPECTIVELY 

PARITY FOR B REGISTER POS 00-07 

B REGISTER POS 08-11 TO INDICATORS B072-B075 

RESPECTIVELY 

PARITY FOR B REGISTER POS 08-11 

B REGISTER POS 12-15 TO INDICATORS B076-B079 

RESPECTIVELY 

PARITY FOR B REGISTER POS 12-15 

B REGISTER POS 16-23 TO INDICATORS B080-B087 

RESPECTIVELY 

PARITY FOR B REGISTER POS 16-23 

B REGISTER POS 24-31 TO INDICATORS B088-B095 

RESPECTIVELY 

PARITY FOR B REGISTER POS 24-31 

B REGISTER POS 32-39 TO INDICATORS B096-B103 

RESPECTIVELY 

PARITY FOR B REGISTER POS 32-39 

B REGISTER POS 40-47 TO INDICATORS B 104-B111 

RESPECTIVELY 

PARITY FOR B REGISTER POS 40-47 

B REGISTER POS 48-55 TO INDICATORS B112-B119 

RESPECTIVELY 

PARITY FOR B REGISTER POS 48-55 

B REGISTER POS 56-59 TO INDICATORS B120-B123 

RESPECTIVELY 

PARITY FOR B REGISTER POS 56-59 

B REGISTER POS 60-63 TO INDICATORS B124-B127 

RESPECTIVELY 

PARITY FOR B REGISTER POS 60-63 

MANTISSA ROUTING CONTROL 

COUNTER EQUAL ZERO 

COUNT TO ZERO 

A REGISTER POS 00-07 



PARITY FOR A REGISTER POS 00-07 



SCAN 
CARD 
NO. 



CARD 
COL. 



58 



49 



46 



CARD 
ROW 

(T TO B) 



11-5 



7-9 



50 


12-1 


13 


11 


13 





58 


6 


58 


7 


58 


8 


58 


9 


59 


12 


59 


11 


59 





51 


12-5 


56 


2 


51 


6-9 


56 


3 


52 


12-1 


56 


4 


52 


2-9 


56 


5 


53 


12-5 


56 


6 


53 


6-9 


54 


12-1 


56 


7 


54 


2-9 


56 


8 


55 


12-5 


56 


9 


55 


6-9 


57 


12 


56 


12-1 


57 


11 


35 


4 


62 


12 


62 


11 


41 


12-5 



4-6 



2/1/62 



M3-04-3 



INDICATORS 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS 



INDICATOR 
LOCATION 



1H040 
THROUGH 

1H043 

1H044 

1H045 
THROUGH 

1H048 

1H049 

1H050 
THROUGH 

1H057 

1H058 

1H059 
THROUGH 

1H066 

1H067 

1H068 
THROUGH 

1H075 

1H076 

1H077 
THROUGH 

1H084 

1H085 

1H086 
THROUGH 

1H093 

1H094 

1H095 
THROUGH 

1H098 

1H099 

1H100 
THROUGH 

1H103 

1H104 

1J045 
THROUGH 

1.1048 

1J049 
THROUGH 

1J052 

1J055 
THROUGH 

1J001 

U064 
THROUGH 

1J070 

1J073 
THROUGH 

1J079 

1J082 
THROUGH 

1J088 

1J093 

1J094 

1J095 

1J096 

1J097 

1J098 

1J101 

1.1102 

1J103 

1K016 



TRIGGER 
LOCATION 
(ALD PAGE) 



51.20.03.1 



59.01.10.1 
51.20.04.1 



59.01.10.1 
51.20.05.1 

AND 
51.20.06.1 
59.01.10.1 
51.20.07.1 

AND 
51.20.08.1 
59.01.11.1 
51.02.09.1 

AND 
51.20.10.1 
59.01.11.1 
51.20.11.1 

AND 
51.20.12.1 
59.01.11.1 
51.20.13.1 

AND 
51.20.14.1 
59.01.11.1 
51.20.15.1 



59.01.12.1 
51.20.16.1 



59.01.12.1 
54.60.03.1 



54.60.04.1 



54.16.01.1 



54.16.02.1 



54.45.01.1 



54.45.01.1 



45.01.01.1 
45.01.01.1 
45.01.01.1 
45.01.01.1 
45.01.01.1 
45.01.01.1 
59.06.03.1 
59.06.03.1 
59.06.03.1 

38.22.16.1 



DESCRIPTIVE TITLE 



A REGISTER POS 08-11 



PARITY FOR A REGISTER POS 08-11 
A REGISTER POS 12-15 



PARITY FOR A REGISTER POS 12-15 
A REGISTER POS 16-23 



PARITY FOR A REGISTER POS 16-23 
A REGISTER POS 24-31 



PARITY FOR A REGISTER POS 24-31 
A REGISTER POS 32-39 



PARITY FOR A REGISTER POS 32-39 
A REGISTER POS 40-47 



PARITY FOR A REGISTER POS 40-47 
A REGISTER POS 48-55 



PARITY FOR A REGISTER POS 48-55 
A REGISTER POS 56-59 



PARITY FOR A REGISTER POS 56-59 
A REGISTER POS 60-63 



PARITY FOR A REGISTER POS 60-63 
SIGN OF AB REGISTER POS 00, 01, 02, 03 



SIGN OF AB REGISTER POS Od(S), Q5(T),0«<U), AND07(V) 



READ OUT BIT ADDRESS AB POS 64, 32, 16, 08, 04, 
02 & 01 

WRITE IN BIT ADDRESS AB POS 64, 32, 16, 08, 04, 
02&01 

LEFT ZEROS COUNT REGISTER POS 01-07 TO 
INDICATORS 64, 32, 16, 08, 04, 02 & 01 

ALL ONES COUNT REGISTER POS 01-07 TO INDICATORS 
64, 32, 16, 08, 04, 02, AND 01. 



SCAN 
CARD 
NO. 



RESIDUE OF 
RESIDUE OF 
RESIDUE OF 
RESIDUE OF 
RESIDUE OF 
RESIDUE OF 
AB RESIDUE 
AB RESffiUE 
AB RESIDUE 
NEXTSEL / 



AB REGISTER POS 12 
AB REGISTER POS 12 
AB REGISTER POS 60 
AB REGISTER POS 60 
AB REGISTER POS 64 
AB REGISTER POS 64- 
REGISTER POS 2 
REGISTER POS 1 
REGISTER POS 



59 EQUALS 2 
59 EQUALS 1 
63 EQUALS 2 
63 EQUALS 1 
107 EQUALS 2 
107 EQUALS 1 



±al 



3 
3 
3 
3 
3 
3 
3 
3 
3 
2 



CARD 
COL. 



41 



46 
42 



46 
42 



46 
43 



46 
43 

44 
46 
44 



46 
45 



46 
45 



47 
46 



47 
47 



47 



47 

48 
48 



49 

50 
61 



49 
49 
49 
49 
49 
49 
49 
49 
49 
60 



CARD 

ROW 

(T TO B) 



6-9 



3 
12-1 



4 

2-9 



5 
12-5 



6 
6-9 

12-1 

7 
2-9 



8 
12-5 



9 

6-9 



12 
12-1 



11 
0-3 



4-7 



8-9 

12-2 
3-9 



7-9 

12-1 
12-4 



12 

11 



1 

2 

3 

4 

6 

6 

1 



1/1/63 



4-7 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATOR 



1K017 
1K018 
1KQ19 
1K020 
1K021 
1K022 
1K023 
1K024 
1K025 
1K026 
1K027 
1K028 
1K029 
1K030 
1K033 
THROUGH 
1K088 



TRIGGER 
LOCATION 
(ALD PAGE) 



38.22.16.1 
38.22.16.1 
38.22.16.1 
38.22.16.1 
59.91.02.1 
59.91.01.1 
59.91.01.1 
59.91.01.1 
59.91.02.1 
59.91.02.1 
59.91.03.1 
59.91.03.1 
59.91.03.1 
59.91.02.1 
59.90.01.1 
THROUGH 
59.90.14.1 



1K089 


59.90.15.1 


THROUGH 


THROUGH 


1K096 


59.90.16.1 


IK 097 


59.90.17.1 


THROUGH 


THROUGH 


1K104 


59.90.18.1 


1L001 


65.04.62.1 


1L002 


65.04.62.1 


1L003 


65.04.63.1 


1L004 


65.04.63.1 


1L005 


65.04.92.1 


1L006 


65.04.92.1 


1L007 


61.03.63.1 


1L008 


61,03.64.1 


1L009 


61.03.65.1 


IL010 


61.03.66.1 


1L011 


61.03.67.1 


1L012 


61.03.69.1 


1L013 


61.03.70.1 


1L014 


61.03.71.1 


1L015 


61.03.72.1 


1L016 


61.03.73.1 


1L017 


61.03.75.1 


1L018 


61.03.76.1 


1L019 


61.03.77.1 


1L020 


61.03.45.1 


1L021 


61.03.51.1 


1L022 


61.03.52.1 


1L023 


61.03.53.1 


1L024 


61.03.54.1 


1L025 


61.03.56.1 


1L026 


61.03.55.1 


1L027 


61.03.57.1 


1L028 


61.03.58.1 


1L030 


61.03.60.1 


1L031 


61.81.66.1 


1L032 


61.80.56.1 


1L033 


61.80.57.1 


1L034 


61.80.58.1 


1L03S 


62.29.05.1 


1L036 


61.02.60.1 


1L03B 


61.-02,76.1 


1L039 


61.02.78,1 


1L040 


61.02.63.1 


1L041 


61.02.64.1 


1L042 


61.02.67.1 


1L045 


65.04.91.1 


THROUGH 




1L048 




1L051 


65.03.30.1 


THROUGH 


65.03.17.1 


1L058 


65.03.16.1 


1L061 


65.05.W.1 


THROUGH 


THROUGH 


1L066 


65.05.06.1 


1L067 


65.05.07.1 


1L068 


65.05.08.1 


THROUGH 


AND 


1L072 


65.05.12.1 


1L075 


61.01.07.1 


1L076 


61.01.08.1 



DESCRIPTIVE TITLE 



E BOX NEXT STORE 1 

E BOX NEXT STORE 2 

I BOX NEXT STORE 1 

I BOX NEXT STORE 2 

E BOX STORE 

STORE REG NOT BUSY 

STORE TIME 1 

STORE REGISTER MEMORY REQUEST 

WORD BOUNDARY CROSSOVER STORE 

I BOX STORE 

STORE C REG EXTERNAL 

STORE D REG EXTERNAL 

STORE C TIME TGR 

ZERO DIVISOR 

STORE REGISTER POSITIONS 

0-55 



STORE REGISTER POSITIONS 56-63 



STORE REGISTER ECC BITS CO, CI, C2, C4, CB, C16, 
C32, AND CT 

.75 TRUE DIVISOR MULTIPLE 

.75 COMPLEMENT DIVISOR MULTIPLE 

1.5 TRUE DIVISOR MULTIPLE 

1.5 COMPLEMENT DIVISOR MULTIPLE 

1 TIMES TRUE DIVISOR MULTIPLE 

1 TIMES COMPLEMENT DIVISOR MULTIPLE 

DIVIDE NORM-EXPONENT 

DIVISOR STATUS TRIGGER 

DIVIDEND STATUS TRIGGER 

DIVIDE STATUS TRIGGER 

ONE TIMES COMPLEMENT STATUS 

SECOND DIVIDE CYCLE 

DIVIDE COUNTER 

FINAL DIVIDE 

ZERO DIVIDEND 

INTERCHANGE DIVIDE 

DIVIDE RING D3CA 

DIVIDE RING D3CB 

DIVIDE RING D4 

MULTIPLY RING MC 

MULTIPLY RING 1 

MULTIPLY RING 2 

MULTIPLY RING 3 

MULTIPLY STATUS 

ONE TIMES MULTIPLICAND 

SHIFT RIGHT 12 

GATE S AND T REGISTER TO PAU ADDER 

CUMULATIVE MULTIPLY 

CUMULATIVE MULTIPLY PRESHlFT EXPONENT 

GATE 61-63 TRIGGER \ 

HIGH ORDER SHIFTER TRUE TO ADDRESS 0-49 

LOW ORDER SHIFTER TRUE TO ADDRESS 50-97 

COMPLEMENT SHIFTER TO ADDER 

F REGISTER FRACTION IS ZERO 

PRESH1FT & ADD 

EXPONENT ROUTING CONTROL 

EXPONENT SAMPLE 

NORM EXPONENT 

NORM MANTISSA 

PERFORM AUGMENT 

INCREMENTS EXPONENTS C, 4, 2, AND 1 



SHIFT COUNTER POS S, 64, 32, 16, 8, 4, 2, AND 1 
LEFT SHIFT 6, 5, 4, 3, 2, AND 1 INDICATORS 



ZERO SHIFT INDICATOR 

RIGHT SHIFT 1, 2, 3, 4, AND 8 INDICATORS 



SCAN 
CARD 
NO. 



EXECUTE REGISTER POS 18 
EXECUTE REGISTER POS 19 



CARD 
COL. 



69 
69 
39 
39 
40 
64 
64 
64 
64 
65 
65 
65 
65 
65 
41 
42 
43 
44 
45 
51 



51 
52 

66 
66 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
69 
69 
69 
69 
69 
69 
69 
69 
69 
69 
70 
70 
70 
70 
9 



19 
20 



26 



26 
26 

27 
27 
27 



CARD 

ROW 

(T TO B) 



00 

08 

7 

9 

12 

3 

7 

8 

9 

12 

11 

00 

1 

2 

12-9 

12-9 

12-9 

12-9 

12-5 

12-5 



6-9 
12-1 

8 

9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 

1 

2 

3 

4 

5 

6 

7 

9 

12 

11 



1 

4-7 



6-9 
12-1 



11-4 



5 
6-9 

12 
11 





4-8 



2/1/62 



M3-04-3 



INDICATORS 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



1L077 

1L078 
THROUGH 

1L082 

1L085 

1L086 
THROUGH 

1L089 

1L090 

1L091 
THROUGH 

1L094 

1L095 

1L096 
THROUGH 

1L099 

1L100 

1L101 
THROUGH 

1L104 

1M001 

1M002 

1M003 

IM004 

1M005 

1M006 

1M007 

1M008 

1M009 

1M010 

1M011 

1M012 

1M013 

1M014 

1M015 

1M016 

1M017 

1M018 

1M019 

1M020 
1M021 
1M022 
1M023 
1M024 
1M026 
1M029 
1M030 
1M031 
1M032 
1M033 
1M034 
1M035 
1M036 
THROUGH 
1M042 
1M044 

THROUGH 
1M104 



TRIGGER 
LOCATION 
(ALD PAGE) 



61.01.08.1 
61.01.08.1 
THROUGH 
61.01.10.1 
66.30.17.1 
66.20.01.1 



66.30.19.1 
66.20.02.1 



66.30.21.1 
66.20.03.1 



66.30.23.1 
66.20.04.1 



61.02.93.1 

61.02.93.1 

61.02.94.1 

Ox. 02.95.1 

61.02.36.1 

61.02.65.1 

61.02.66.1 

61.03.80.1 

61.02.71.1 

61.02.73.1 

61.02.68.1 

61.02.68.1 

61.02.82.1 

61.02.77.1 

61.02.77.1 

61.01.55.1 

61.01.79.1 

61.02.69.1 

61.03.02.1 

61.03.02.1 

65.04.95.1 

61.04.20.1 

61.04.20.1 

61.04.20.1 

61.04.21.1 

61.01.55.1 

61.01.50.1 

61.01.56.1 

61.01.57.1 

61.02.99.1 

61.01.78.1 

61.01.78.1 

61.02.50.1 

THROUGH 

61.02.57.1 

68.10.03.1 

THROUGH 

68.10.61.1 



DESCRIPTIVE TITLE 



EXECUTE REGISTER POS 20 
EXECUTE REGISTER POS 21-25 



COMPLEMENT GROUP 4 

8, 6, 4, OR 2 TIMES MPCND - GROUP 4 



COMPLEMENT GROUP 3 

8, 6, 4, OR 2 TIMES MPCND - GROUP 3 



COMPLEMENT GROUP 2 

8, 6, 4, OR 2 TIMES MPCND - GROUP 2 



COMPLEMENT GROUP 1 
8, 6, 4, OR 2 TIMES MPCND 



GROUP 1 



WRITE EXPONENT INTO A 

WRITE EXPONENT INTO B 

WRITE EXPONENT INTO C 

WRITE EXPONENT INTO D 

PROPAGATE FLAG 

TX 

SSQ SIGNAL TO VFL 

VFL DIVISOR 

NOT PHASE SAMPLE TEST COMPLETE 

INTERRUPT 

OVERFLOW 

COMPLEMENT RESULT 

BIT ADDRESS CD 64 IS ON 

SHIFT EQUAL OR GREATER THAN 96 

SHIFT GREATER THAN 48 

EXPONENT PARITY 

AUGMENT ON PARTIAL FIELD 

BUFFER SIGN 

SHIFT REMEMBERED A 

SHIFT REMEMBERED B 

QUOTIENT CONTROL 

TEST COMPLETE-EXECUTE TEST 

TEST COMPLETE -LOOK AHEAD TEST 

TEST COMPLETE-BUS TEST 
MASTER TEST COMPLETE 

FP EXTERNAL STORE 

FIRST CYCLE TRIGGER 

FLOATING POINT WAIT 

INTERRUPT END OPERATION 

END OPERATION 

INDICATOR LATCH 

INDICATOR EXPONENT LATCH 

T0.T1.T2.T3.T4.TB. AND TC RING TRIGGERS 



CARRY REGISTER POS 01-61 



SCAN 
CARD 
NO. 



3 
3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



CARD 
COL. 



CARD 

ROW 

(T TO B) 



27 
27 



27 
27 
28 

28 
28 



28 

28 



29 
29 



9 
9 

10 
10 
10 
10 
29 
29 
29 
29 
29 
29 
29 
30 
30 
30 
30 
39 
39 
39 
39 
39 
^39 
39 
39 
40 
40 
40 
65 
66 
66 
66 
66 



31 
32 
33 
34 
35 
36 



1 
2-6 



7 

8-9 

12-11 



12 

11- 



9 

12 

11 



1 

3 

4 

5 

6 

7 

8 

9 

12 

11 



1 



1 

2 

3 

4 

5 

6 

8 

11 



1 

9 

12 

11 



1-7 



12-9 
12-9 
12-9 
12-9 
12-9 
12 



2/1/62 



4-9 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd; 



INDICATOR 
LOCATOR 



1N044 

THROUGH 

1N104 



1P001 

1P002 

1P003 

1P004 

1P005 
THROUGH 

1P008 

1P009 
THROUGH 

IPO 20 

1P021 
THROUGH 

IPO 40 

1P041 
THROUGH 

IPO 60 

1P061 
THROUGH 

1P080 

1P081 
THROUGH 

IP 100 

1P101 
THROUGH 

1P104 

1Q002 
THROUGH 



TRIGGER 
LOCATION 

(ALD PAGE) 



68.10.01.1 
THROUGH 
68.10.61.1 



64.51.05.1 

61.02.68.1 

64.56.03.1 

64.56.03.1 

65.04.25.1 

65.04.24.1 

65.04.23.1 

64.56.02.1 

AND 

64.56.01.1 

64.46.03.1 

64.46.02.1 

64.46.01.1 

64.36.04.1 

THROUGH 

64.36.01.1 

64.26.04.1 

THROUGH 

64.26.01.1 

64.16.05.1 

THROUGH 

64.16.01.1 

64.66.01.1 



62.20.01.1 
THROUGH 



1Q103 


62.20.99.1 


2A005 


11.03,02.1 


2A008 


11.04.01.1 


2A009 


11.04.01.1 


2A010 


11.04.01.1 


2A011 


11.04.01.1 


2A012 


11.04.01.1 


2A013 


11.04.02.1 


2A014 


11.04.02.1 


2A016 


11.04.02.1 


2A017 


11.03.01.1 


2A018 


11.03.01.1 


2A019 


11.03.01.1 


2A020 


11.03.01.1 


2A029 


23.11.01.1 


THROUGH 


THROUGH 


2A046 


23.11.09.1 


2A047 


23.11.10.1 


2A048 


23.11.10.1 


THROUGH 


THROUGH 


2A053 


23.11.13.1 



DESCRIPTIVE TITLE 



SUM REGISTER POS 01-61 



ADDER OUTPUT POS P 
ADDER OUTPUT POSITION 00 
ADDER OUTPUT POSITION 01 
ADDER OUTPUT POSITION 02 
ADDER OUTPUT POS 03-06 



ADDER OUTPUT POS 07-18 



ADDER OUTPUT POS 19-38 



ADDER OUTPUT POS 39-58 



ADDER OUTPUT POS 59-78 



ADDER OUTPUT POS 79-98 



ADDER OUTPUT POS 99-102 



F REGISTER POS 00-101 



INITIAL RESET TGR 

1 CLOCK PULSE 

2 CLOCK PULSES 

3 CLOCK PULSES 
START SYNC A TGR 
START SYNC B TGR 
STOP SYNC A TGR 
STOP SYNC B TGR 

AXXB MODE CLOCK CONTROLS 
ALLOW MEM BUS CLOCK CTL TGR 
INHIBIT DELAYED A-B CLOCK CTL TGR 
INHIBIT ABAB CLOCK CTL TGR 
B NEXT CLOCK CTL TGR 
X REGISTER POS 00-17 



X REGISTER PARITY 00-17 
X REGISTER POS 18-23 



SCAN 
CARD 
NO. 



CARD 
COL. 



3 
3 
3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 

1 

1 
1 



21 
22 

23 
24 
25 
26 
11 
11 
11 
11 
11 



II 
12 

12 
13 
14 
14 
15 



17 

17 
18 
19 
19 



CARD 

ROW 

(T TO B) 



12-9 

12-9 

12-9 

12-9 

12-9 

12 

12 

11 



1 

2-5 



6-9 
12-5 

6-9 
12-9 
12-1 
2-9 

12-9 



12- 
12- 



6-9 

12-9 
12-1 
2-5 



1 


12-9 


2 


12-9 


3 


12-9 


4 


12-9 


5 


12-9 


6 


12-9 


7 


12-9 


8 


12-9 


9 


12-3 


45 


11 


45 


2 


45 


3 


45 


4 


45 


Z 


64 


4 


64 


3 


64 


6 


64 


8 


64 


9 


65 


12 


65 


11 


65 





1 


12-9 


2 


12-3 



2 

4-9 



4-10 



2/1/62 



M3-04-3 



INDICATORS 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 





TRIGGER 




SCAN 




CARD 


INDICATOR 


LOCATION 




CARD 


CARD 


ROW 


LOCATOR 


(ALD PAGE) 


DESCRIPTIVE TITLE 


NO. 


COL. 


(T TO B) 


2A054 


23.11.13.1 


X REGISTER PARITY 18-23 




6 


3 


2A055 


23.11.14.1 


X REGISTER POS 24-27 




3 


12-1 


THROUGH 


AND 










2A058 


23.11.15.1 










2A059 


23.11.16.1 


X REGISTER PARITY 24-27 




6 


4 


2A060 


23.11.17.1 


X REGISTER POS 28-31 




3 


2-5 


THROUGH 


AND 










2A063 


23.11.18.1 










2A064 


23.11.18.1 


X REGISTER PARITY 28-31 




6 


5 


2A065 


23.11.01.1 


X REGISTER POS 32-49 




3 


6-9 


THROUGH 


THROUGH 






4 


12-9 


2A082 


23.11.09.1 






5 


12-11 


2A083 


23.11.10.1 


X REGISTER PARITY 32-49 




6 


6 


2A084 


23.11.19.1 


X REGISTER PARITY 46-49 




6 


7 


2A08S 


23.11.10.1 


X REGISTER POS 50-55 




5 


0-5 


THROUGH 


THROUGH 










' 2A090 


23.11.13.1 










2A091 


23.11.13.1 


X REGISTER PARITY 50-55 




6 


8 


2A092 


23.11.14.1 


X REGISTER POS 56-59 




5 


6-9 


THROUGH 


AND 










2A095 


23.11.15.1 










2A096 


23.11.18.1 


X REGISTER PARITY 56-59 




6 


9 


2A097 


23.11.18.1 


X REGISTER POS 60-63 




6 


12-1 


THROUGH 


THROUGH 










2A100 


23.11.18.1 










2A101 


23.11.18.1 


X REGISTER PARITY 60-63 




7 


12 


2B001 


13.05.01.1 


MEMORY A BUSY TGR 




42 


5 


2B002 


13.05.02.1 


MEMORY A 1 BUSY TGR 




42 


6 


2B005 


13.05.01.1 


MEMORY B BUSY TGR 




42 


9 


2B006 


13.05.01.1 


MEMORY B 1 BUSY TGR 




43 


12 


2B007 


13.05.02.1 


MEMORY B 2 BUSY TGR 




43 


11 


2B008 


13.05.02.1 


MEMORY B 3 BUSY TGR 




43 





2B028 


25.01.01.1 


Z REGISTER POS 00-17 




31 


12-9 


THROUGH 


THROUGH 






32 


12-3 


2B045 


25.01.05.1 










2B046 


25.01.05.1 


Z REGISTER PARITY 00-17 




36 


2 


2B047 


25.01.05.1 


Z REGISTER POS 18 




32 


4 


2B048 


25.01.04.1 


Z REGISTER PARITY 12-18 




36 


3 


2B049 


25.01.05.1 


Z REGISTER POS 19-23 




32 


5-9 


THROUGH 


AND 










2B053 


25.01.06.1 










2B054 


25.01.07.1 


Z REGISTER PARITY 19-23 




36 


4 


2B055 


25.01.07.1 


Z REGISTER POS 24-27 




33 


12-1 


THROUGH 












2B058 












2B059 


25.01.09.1 


Z REGISTER PARITY 24-27 




36 


5 


2B060 


25.01.07.1 


Z REGISTER POS 28-31 




33 


2-5 


THROUGH 


AND 










2B063 


25.01.08.1 










2B064 


25.01.08.1 


Z REGISTER PARITY 28-31 




36 


6 


2B06S 


25.01.08.1 


Z REGISTER POS 32-40 




33 


6-9 


THROUGH 


THROUGH 






34 


12-2 


2B073 


25.01.10.1 










2B074 


25.01.10.1 


Z REGISTER PARITY 35-40 




36 


7 


2B075 


25.01.11.1 


Z REGISTER POS 41-49 




34 


3-9 


THROUGH 


AND 






35 


12-11 


2B083 


25.01.12.1 










2B084 


25.01.12.1 


Z REGISTER PARITY 32-49 




36 


8 


2B085 


25.01.13.1 


Z REGISTER POS 50-55 




35 


0-5 


THROUGH 


AND 










2B090 


25.01.14.1 











2/1/62 



4-11 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



2B091 

2B092 
THROUGH 

2B095 

2B096 

2B097 
THROUGH 

2B100 

2B101 

2B102 
THROUGH 

2B104 

2C001 

2C002 

2C003 

2C004 



TRIGGER 
LOCATION 
(ALD PAGE) 



25.01.14.1 

25.01.14.1 

AND 

25.01.15.1 

25.01.15.1 

25.01.15.1 



25.01.15.1 
25.01.16.1 



12.09.01.1 
12.09.01.1 
12.09.01.1 
12.09.01.1 



2C009 


16.04.01.1 


2C011 


17.08.01.1 


2C014 


14.02.01.1 


2C015 


14.02.01.1 


2C016 


14.02.01.1 


2C018 


15.01.03.1 


2C019 


15.01.03.1 


2C020 


15.01.03.1 


2C021 


15.01.03.1 


2C028 


21.05.01.1 


THROUGH 


AND 


2C044 


21.05.02.1 


2C045 


21.04.08.1 


2C053 


31.01.58.1 


2C054 


31.01.59.1 


2C055 


31.02.09.1 


2C057 


31.01.33.1 


THROUGH 


THROUGH 


2C064 


31.01.40.1 


2C065 


31.03.06.1 


2C066 


31.01.41.1 


THROUGH 


THROUGH 


2C073 


31.01.48.1 


2C074 


31.02.07.1 


2C075 


31.01.49.1 


2C076 


31.01.50.1 


2C077 


31.02.08.1 


2C085 


26.01.01.1 


THROUGH 


THROUGH 


2C102 


26.01.05.1 


2C103 


26.01.05.1 


2D001 


15.02.01.1 


THROUGH 


THROUGH 


2D019 


15.02.05.1 


2D028 


21. 01. 01.1 


THROUGH 


THROUGH 


2D044 


21.01.05.1 


2D045 


21.01.05.1 


2D046 


21.01.06.1 


2D047 


21.01.06.1 


2D048 


21.01.06.1 


2D054 


37.52.15.1 


2D055 


37.52.23.1 


2D057 


31.01.01.1 


THROUGH 


THROUGH 


2D064 


31.01.08.1 


2D0C5 


31.02.01.1 


2D0ti6 


31.01.09.1 


THROUGH 


THROUGH 


2D069 


31.01.12.1 



DESCRIPTIVE TITLE 



Z REGISTER PARITY 50-55 
Z REGISTER POS 56-59 



Z REGISTER PARITY 56-59 
Z REGISTER POS 60-63 



Z REGISTER PARITY 60r63 

PROGRESSIVE INDEXING REGISTER POS 00-02 



BX MEMORY REQUEST TGR 

HX MEMORY REQUEST TGR 

LA STORE MEMORY REQUEST TGR 

I FETCH MEMORY REQUEST TGR 

BOUNDARY REGISTER COMPARE ERR 
RETURN ADDRESS PARITY ERR 
BX STORE ADDRESS ERR 
HX STORE ADDRESS ERR 
LA STORE ADDRESS ERR 
GATE 1 TGR 
GATE NEXT TGR 
GATE 2 TGR 

STAR BUSY TGR n , o 

INSTRUCTION COUNTER ADDER OUTPUT POS 00-16 

INSTR COUNTER ADDER OUTPUT PARITY 00-16 
U/L BOUNDARY REGISTER CONTROL BIT 57 
U/L BOUNDARY REGISTER ERROR INJECT BIT 58 
U/L BOUNDARY REGISTER PARITY ON BIT 57 
LOWER BOUNDARY REGISTER POS 32-39 

LOWER BOUNDARY REGISTER PARITY 32-39 
LOWER BOUNDARY REGISTER POS 40-47 

LOWER BOUNDARY REGISTER PARITY 40-47 
LOWER BOUNDARY REGISTER POS 48 
LOWER BOUNDARY REGISTER POS 49 
LOWER BOUNDARY REGISTER PARITY 48-49 
W REGISTER POS 00-17 

W REGISTER PARITY 00-17 
LOOKAHEAD ADDRESS REGISTER 2 
POSITIONS 0-18 

INSTRUCTION COUNTER REGISTER POS 00-16 

INSTRUCTION COUNTER REGISTER PARITY 00-16 
INSTRUCTION COUNTER REGISTER POS 17 
INSTRUCTION COUNTER REGISTER POS 18 
INSTRUCTION COUNTER REGISTER PARITY 17-16 
UNIT ADDRESS REGISTER PARITY 12-15 
UNIT ADDRESS REGISTER PARITY 16-23 
UPPER BOUNDARY REGISTER POS 00-07 



UPPER BOUNDARY REGISTER PARITY 00-07 
UPPER BOUNDARY REGISTER POS 06-11 

Serial Numbers 30,003 - 30,005 



SCAN 
CARD 
NO. 



CARD 
COL. 



36 
35 



37 
36 



37 
37 



59 
60 
60 
60 

55 
62 
54 
54 
54 
55 
55 
55 
55 
42 
43 
44 
44 
62 
62 
62 

61 



62 
61 

62 
62 
62 
62 
62 
44 

45 
45 
53 
54 
55 
41 

42 
42 
42 
42 
42 
34 
34 
63 



64 
63 



CARD 
ROW 

(T TO B) 



9 
6-9 



12 
12- 



11 
0-2 



9 

12 

11 



4 



7 

8 

9 

12 

11 



1 

7-9 

12-9 

12-11 



7 

8 

9 

12-5 



4 

6-9 

12-1 

5 

2 

3 

6 

1-9 

12-6 

7 
9 

12-9 
12-3 
12-9 

12- 

5 

3 

4 

6 

1 

2 

12-5 



4 
6-9 



4-12 



1/1/63 



M3-04-3 



INDICATORS 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



2D070 
2D071 
THROUGH 
2D074 
2D075 
2D076 
2D077 
2D078 
2D085 
2D086 
2D087 
2D088 
2D089 
2D090 
2D091 
2D092 
2D093 
2D094 
2D095 
2D097 

2D100 

THROUGH 

2D103 

2D104 

2E001 
! THROUGH 



2D019 

2E049 
THROUGH 

2E055 

2F001 
THROUGH 

2F010 

2F011 
THROUGH 

2F016 

2F018 
THROUGH 

2F025 

2F028 

THROUGH 

2F046 

2F049 

2F050 

2F051 

2F052 

2F053 
THROUGH 

2F080 

2F083 
THROUGH 

2F099 
2F100 



TRIGGER 
LOCATION 
(ALD PAGE) 



31.02.02.1 
31.01.13.1 
THROUGH 
31.01.16.1 
31.02.03.1 
31.01.17.1 
31.01.18.1 
31.02.04.1 
27.11.07.1 
27.11.07.1 
27.11.07.1 
27.11.07.1 
27.11.07.1 
27.11.07.1 
27.11.07.1 
27.04.03.1 
21.04.07.1 
21.04.07.1 
21.04.07.1 
24.00.03.1 

26.04.05.1 



26.04.05.1 
15.02.01.1 
THROUGH 
15.02.05.1 
37.52.12.1 
THROUGH 
37.52.18.1 
34.03.51.1 

34.03.52.1 
34.03.52.1 



34.03.41.1 
THROUGH 
34.03.44.1 
15.02.01.1 
THROUGH 
15.02.05.1 
37.22.20.1 
37.22.24.1 
37.22.32.1 
37.22.40.1 
37.22.20.1 
37.22.24.1 
37.22.32.1 
37.22.40.1 
32.01.01.1 
THROUGH 
32.01.17.1 
32.01.20.1 



DESCRIPTIVE TITLE 



UPPER BOUNDARY REGISTER PARITY 08-11 
UPPER BOUNDARY REGISTER POS 12-15 

UPPER BOUNDARY REGISTER PARITY 12-15 
UPPER BOUNDARY REGISTER POS 16 
UPPER BOUNDARY REGISTER POS 17 
UPPER BOUNDARY REGISTER PARITY 16-17 
INDEX ADDER BLOCK 6 ERROR POS 03-00, EAC, 23 
INDEX ADDER BLOCK 5 ERROR POS 07-03 
INDEX ADDER BLOCK 4 ERROR POS 11-07 
INDEX ADDER BLOCK 3 ERROR POS 15-11 
INDEX ADDER BLOCK 2 ERROR POS 15-19 
INDEX ADDER BLOCK 1 ERROR POS 19-23 
INSTRUCTION COUNTER ADDER ERROR 
INDEX ADDER BYPASS ERROR 
INSTRUCTION COUNTER SUM OR GATING ERROR 
INSTRUCTION COUNTER 0-16 CARRY ERROR 
INSTRUCTION COUNTER 17-18 ERROR 
INDEX ADDRESS CHECK 

LOAD GEOMETRIC ADDRESS REGISTER POS 00-03 



LOAD GEOMETRIC ADDRESS REGISTER PARITY 00-03 
LOOKAHEAD ADDRESS REGISTER 1 
POSITIONS 0-18 

UNIT ADDRESS REGISTER POS 12-18 



GENERATED PARITY (NOT INPUT PARITY) POS 00-07, 
08-11, 12-15, 16-23, 24-31, 32-39, 40-47, 48-55, 56-59, 
AND 60-63. 

GENERATED PARITY (NOT INPUT PARITY) POS 00-17, 
18-23, 24-27, 28-31, 32-49, AND 50-55. 

GENERATED ECC (NOT INPUT ECC) POS CO, CI, C2, C4, 
C8, C16, C32 AND CT 

STORAGE ADDRESS REGISTER 
POSITIONS 0-18 

MASK REGISTER PARITY 20-23 
MASK REGISTER PARITY 24-31 
MASK REGISTER PARITY 32-39 
MASK REGISTER PARITY 40-47 
MASK REGISTER POS 20-47 



INSTRUCTION COUNTER BUFFER POS 00-16 



INSTRUCTION COUNTER BUFF PARITY POS 00-16 



SCAN 
CARD 
NO. 



4 
1 
1 

1 

1 



CARD 
COL. 



64 
64 



64 
64 
64 
64 
45 
45 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 

46 

47 
47 
52 
53 

33 

34 

65 
66 

66 
67 

15 



68 

69 

70 

33, 
33 
33 
33 
31 
32 
33 

68 
69 

70 



CARD 

ROW 

(T TO B) 



5 
12-1 



6 
2 
3 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 

6 

8 

9 

12-0 
1 

2-9 
12-8 

6-9 

12-0 

9 
12-6 

7-9 
12-0 

12-5 



7-9 

12-9 

12-1 

2 
2 
4 
5 

12-9 
12-9 
12-1 

5-9 
12-9 



2/1/62 



4-13 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATOR 



2F101 
2F102 
2F1C3 
2G001 
THROUGH 
2G010 
2G012 
2G013 
2G015 
2G016 
2G017 
2G018 
2G-019 
2G021 
2G022 
2G023 
2G024 
2G033 
2G034 
2G035 
2G036 
2G037 
2G038 
2G039 
2G040 
2G041 
2G042 
2G043 
2G044 
2G045 
2GC46 
2G047 
2G04S 
2G049" 
2G050 
2G051 
2G052 
2G053 
2G054 
2G055 
2G056 
2G057 
2G058 
2G059 
2G060 
2G061 
2G062 
2G063 
2G064 
2G065 
2G066 
2G067 
2G068 
2G069 
2G070 
2G071 
2G072 
2G073 
2G074 
2G075 



TRIGGER 
LOCATION" 

ALD PAGE) 



32.01.18.1 
32.01.19.1 
32.01.21.1 
34.01.51.1 
THROUGH 
34.01.53.1 
34.07.53.1 
34.07.53.1 
34.08.51.1 
34.08.51.1 
34.08.51.1 
I 34.08.51.1 
J 34.08.51.1 
! 34.08.21.1 
i 34.08.21.1 
34.08.21.1 
34.08.31.1 
37.12.00.1 
37.12.00.1 
37.12.02.1 
37.12.02.1 
37.12.04.1 
37.12.04.1 
37.12.06.1 
37.12.06.1 
37.12.08.1 
37.12.08.1 
37.12.10.1 
37.12.10.1 
37.12.12.1 
37.12.12.1 
37.12.14.1 
37.12.15.1 
37.12.15.1 
37.12.17.1 
37.12.17.1 
37.12.19.1 
37.12.19.1 
37.12.21.1 
37.12.21.1 
37.12.23.1 
37.12.23.1 
37.12.25.1 
37.12.25.1 
37.12.27.1 
37.12.27.1 
37.12.27.1 
37.12.30.1 
37.12.30.1 
37.12.30.1 
37.12.30.1 
37.12.34.1 
37.12.34.1 
37.12.36.1 
37.12.36.1 
37.12.38.1 
37.12.38.1 
37.12.40.1 
37.12.40.1 
37.12.40.1 



DESCRIPTIVE TITLE 



INSTRUCTION COUNTER BUFFER POS 17 
INSTRUCTION COUNTER BUFFER POS 18 
INSTRUCTION COUNTER BUFF PARITY POS 17-18 
I CHECKER IN-BUS POS 64-73 

I CHECKER GENERATED RESIDUE EQUALS 2 
I CHECKER GENERATED RESIDUE EQUALS 1 
I CHECKER PERMANENT ECC ERROR TRIGGER 
I CHECKER TEMPORARY ECC ERROR TRIGGER 
I CHECKER PERMANENT LA PARITY ERROR TRIGGER 
I CHECKER PERMANENT I PARITY ERROR TRIGGER 
I CHECKER UNCORRECTABLE ECC ERROR TRIGGER 
I CHECKER CHECK ECC TRIGGER 
I CHECKER CHECK LA PARITY TRIGGER 
I CHECKER CHECK I PARITY TRIGGER 
I CHECKER GENERATE PARITY TRIGGER 
IND REG POS 00-MK MACHINE CHECK 
IND REG POS 01 -IK INSTRUCTION CHECK 
IND REG POS 02-IJ INSTRUCTION REJECT 
IND REG POS 03-EK EXCHANGE CNTRL CHK 
IND REG POS 04-TS TIME SIGNAL 
IND REG POS 05-CPUS CPU SIGNAL 
IND REG POS 06-EKJ EXCHANGE CHECK REJECT 
IND REG POS 07-UNRJ UNIT NOT READY REJECT 
IND REG POS 08-CBJ CHANNEL BUSY REJECT 
IND REG POS 09-EPGK EXCHANGE PROGRAM CHECK 
IND REG POS 10-UK UNIT CHECK 
IND REG POS 11-EE END EXCEPTION 
IND REG POS 12-EOP END OF OPERATION 
IND REG POS 13-CS CHANNEL SIGNAL 
IND REG POS 14 RESERVED 

IND REG POS 15-OP OPERATION CODE INVALID 
IND REG POS 16-AD ADDRESS INVALID 
IND REG POS 17-USA UNENDED SEQ OF ADDRESSES 
IND REG POS 18-EXE EXECUTE EXCEPTION 
IND REG POS 19-DS DATA STORE 
IND REG POS 20-DF DATA FETCH 
IND tfEG POS 21-IF INSTRUCTION FETCH 
IND REG POS 22 -LC LOST CARRY 
IND REG POS 23-PF PARTIAL FIELD 
IND REG POS 24-ZD ZERO DIVISOR 
IND REG POS 25-TR IMAGINARY ROOT 
IND REG POS 26- LS LOST SIGNIFICANCE 
IND REG POS 27-PSH PREP SHIFT MORE THAN 48 
.EXPONENT FLAG 
EXPONENT OVERFLOW 
EXPONENT HIGH 
EXPONENT LOW 
EXPONENT UNDERFLOW 
ZERO MULTIPLY 

IND REG POS 34-RU REMAINDER UNDERFLOW 
IND REG POS 35-TF DATA FLAG T 
IND REG POS 36 -UF DATA FLAG U 
IND REG POS 37- VF DATA FLAG V 
IND REG POS 38-XF INDEX FLAG 
IND REG POS 39-BTR BINARY TRANSIT 
IND REG POS 40-DTR DECIMAL TRANSIT 
IND REG POS 41-PG0 PROGRAM INDICATOR 
IND REG POS 42-PG1 PROGRAM INDICATOR 1 



SCAN- 
CARD 
NO. 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



CARD 
COL. 



70 
70 
70 
24 
25 

25 
25 
34 
34 
34 
34 
35 
35 
35 
35 
35 
13 
13 
13 
13 
13 

1 «5 
\ O 

13 

13 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 



CARD 
ROW 

:t to b) 



12 

11 
1 

6-9 
12-3 

4 
5 
6 
7 



12 

11 



1 

2 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 



12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 



4-14 



2/1/62 



M3-04-3 



INDICATORS 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



2G076 
2G077 
2G078 
2G079 
2G080 
2G081 
2G082 
2G083 
2G084 
2G085 
2G086 
2G087 
2G088 
2G089 
2G090 
2G091 
2G092 
2G093 
2G094 
2G095 
2G096 
2H029 
THROUGH 
2H104 



2J009 
2 JO 10 
2 JO 11 
2J012 
2J013 
2J014 
2J017 
2J018 
2J019 
2J021 
2J022 
2J023 
2J024 
2J025 
2J026 
2J032 
2J033 
2J034 
2J035 
2J036 
2J037 
2J038 
2J040 
THROUGH 
2J049 



TRIGGER 
LOCATION 

(ALD PAGE) 



37.12.40.1 

37.12.44.1 

37.12.44.1 

37.12.44.1 

37.12.44.1 

37.12.48.1 

37.12.48.1 

37.12.48.1 

37.12.51.1 

37.12.51.1 

37.12.53.1 

37.12.53.1 

37.12.55.1 

37.12.55.1 

37.12.57.1 

37.12.57.1 

37.12.59.1 

37.12.59.1 

37.12.61.1 

37.12.62.1 

37.12.62.1 

31.01.01.1 

THROUGH 

31.01.64.1 

31.02.01.1 

THROUGH 

31.02.10.1 

31.29.01.1 

AND 

31.29.02.1 

38.23.05.1 

38.23.04.1 

38.23.04.1 

38.34.02.1 

38.35.06.1 

38.39.05.1 

38.24.01.1 

38.24.03.1 

38.24.02.1 

38.39.04.1 

38.24.03.1 

38.24.03.1 

38.25.03.1 

38.25.03.1 

38.25.03.1 

38.01.05.1 

38.11.05.1 

38.21.02.1 

38.31.02.1 

38.51.02.1 

36.16.02.1 

36.13.03.1 

36.09.03.1 

THROUGH 

36.09.12.1 



DESCRIPTIVE TITLE 



IND REG POS 43-PG2 PROGRAM INDICATOR 2 

IND REG POS 44-PG3 PROGRAM INDICATOR 3 

IND REG POS 45-PG4 PROGRAM INDICATOR 4 

IND REG POS 46-PG5 PROGRAM INDICATOR 5 

IND REG POS 47-PG6 PROGRAM INDICATOR 6 

IND REG POS 48-XCZ INDEX COUNT ZERO 

IND REG POS 49-XVLZ INDEX VALUE LESS THAN 

IND REG POS 50-XVZ INDEX VALUE ZERO 

IND REG POS 51-XVGZ INDEX VALUE MORE THAN 

IND REG POS 52-XL INDEX LOW 

IND REG POS 53-XE INDEX EQUAL 

IND REG POS 54-XH INDEX HIGH 

IND REG POS 55-MOP TO MEMORY OPERATION 

IND REG POS 56-RLZ RESULT LESS THAN ZERO 

IND REG POS 57-RZ RESULT ZERO 

IND REG POS 58-RGZ RESULT MORE THAN ZERO 

IND REG POS 59-RN RESULT NEGATIVE 

IND REG POS 60-AL ACCUMULATOR LOW 

IND REG POS 61-AE ACCUMULATOR EQUAL 

IND REG POS 62-AH ACCUMULATOR HIGH 

IND REG POS 63-NM NOISY MODE 

LA LEVEL 4 OPERAND FIELD POS 00-75 



SAU START TRIGGER 

SAU GO TRIGGER 

SAU INSTRUCTION REJECT TRIGGER 

SAU ENABLED MEMORY TRIGGER 

EXECUTION UNIT IND TEST E TGR TO PAU 

INSTRUCTION UNIT HOUSECLEAN REQUEST TRIGGER 

EXECUTION UNIT FIRST CYCLE MEMORY TRIGGER 

SAU WAIT FOR MCND TGR SAU MPYC 

EXECUTION UNIT LAST CYCLE STORE TRIGGER 

EXECUTION UNITS IDLE TRIGGER 

BR TEST RESULT DC TGR - BR UNSUCC - NOPD 

BR TEST RESULT XI TGR - BR SUCC 

EXCHANGE UNIT REACTION STORAGE TRIGGER 

EXCHANGE RESPONSE BUFFER TRIGGER 

EXCHANGE RESPONSE TRIGGER 

IAUC COUNTER POS 4 TRIGGER 

OCC COUNTER POS 4 TRIGGER 

TBC COUNTER POS 4 TRIGGER 

ABC COUNTER POS 4 TRIGGER 

SCC COUNTER POS 4 TRIGGER 

FROM BIT 1 - LEVEL 4 

FROM BIT 2 - LEVEL 4 

LA LEVEL 4 OP CODE FIELD POS 00-09 



SCAN 
CARD 
NO. 



4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
2 
2 
2 
2 
2 



CARD 
COL. 



22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
31 
32 
33 
34 
35 
36 
37 



67 
67 
67 
67 
67 
67 
67 
68 
68 
68 
68 
68 
68 
v68 
68 
38 
38 
38 
38 
38 
38 
34 
43 
44 



CARD 

ROW 

(T TO B) 



9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 

12-9 

12-9 

12-9 

12-9 

12-9 

12-9 

12-1 



1 

2 

3 

4 

5 

6 

9 

12 

11 

1 

2 

3 

4 

5 

6 

11 



1 

2 

3 

4 

6 

7-9 

12-5 



2/1/62 



4-15 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



2 JO 50 

2J053 

2J054 

2J055 

2J056 

2J057 

2J058 

2J059 

2J060 

2J061 

2J062 

2J063 

2J066 

2J067 

2J068 

2J069 

2J070 

2J071 

2J072 

2J073 

2J074 

2J075 

2J076 

2J077 

2J078 

2J079 

2J080 

2J083 
THROUGH 

2J099 

2J100 

2J101 

2J102 

2J103 

2K029 
THROUGH 

2K104 



L. 



2L001 

2L002 

2L006 . 

2L007 

2L008 

2L013 

2L014 

2L015 

2L016 

2L017 

2L018 

2L019 

2L025 

2L026 

2L032 

2L033 

2L034 

2L035 



TRIGGER 
LOCATION 
(ALD PAGE) 



36.09.13.1 

36.08.02.1 

36.07.06.1 

36.06.01.1 

36.05.01.1 

36.04.01.1 

36.03.02.1 

36.02.03.1 

36.01.04.1 

36.09.19.1 

36.09.14.1 

36.09.15.1 

33.01.01.1 

33.01.19.1 

33.01.04.1 

33.01.05.1 

33.01.03.1 

33.01.02.1 

33.01.06.1 

33.01.07.1 

33.01.08.1 

33.01.09.1 

33.01.10.1 

33.01.11.1 

33.01.12.1 

33.01.13.1 

33.01.14.1 

32.01.01.1 

THROUGH 

32.01.17.1 

32.01.20.1 

32.01.18.1 

32.01.19.1 

32.01.21.1 

31.01.01.1 

THROUGH 

31.01.64.1 

31.02.01.1 

THROUGH 

31.02.10.1 

31.29.01.1 

AND 

31.29.02.1 

38.51.03.1 

38.52.07.1 

38.62.02.1 

38.53.04.1 

38.53.04.1 

35.06.01.1 

35.06.02.1 

35.06.02.1 

35.33.01.1 

35.33.01.1 

35.33.01.1 

35.33.01.1 

38.53.01.1 

38.53.01.1 

38.01.04.1 

38.11.04.1 

38.21.02.1 

38.31.02.1 



DESCRIPTIVE TITLE 



PAR ON OP CODE POS 1-4 FOR PS J ADDR ONLY 

DISCONNECT TAG BIT LEVEL 4 

NOOP TAG BIT LEVEL 4 

WORD BOUNDARY CROSSOVER TAG BIT LEVEL 4 

LOOKAHEAD OPERATION CODE TAG BIT LEVEL 4 

INSTRUCTION COUNTER VALID TAB BIT LEVEL 4 

INTERNAL FETCH TAG BIT LEVEL 4 

LEVEL CHECKED TAG BIT LEVEL 4 

LEVEL FILLED M TAG BIT LEVEL 4 

INDEX STORE TAG - LEVEL 4 

EXTERNAL STORE TAG - LEVEL 4 

INTERNAL STORE TAG - LEVEL 4 

LA LEVEL 4 CONDITIONAL MACH CHK INDICATOR 

LA LEVEL 4 INSTRUCTION REJECT INDICATOR 

LA LEVEL 4 OPERATION CODE INVALID INDICATOR 

LA LEVEL 4 ADDRESS INVALID INDICATOR 

LA LEVEL 4 DATA STORE INDICATOR 

LA LEVEL 4 DATA FETCH INDICATOR 

LA LEVEL 4 INSTRUCTION FETCH INDICATOR 

LA LEVEL 4 INDEX FLAG INDICATOR 

LA LEVEL 4 INDEX COUNT ZERO INDICATOR 

LA LEVEL 4 INDEX VALUE BELOW ZERO INDICATOR 

LA LEVEL 4 INDEX VALUE ZERO INDICATOR 

LA LEVEL 4 INDEX VALUE ABOVE ZERO INDICATOR 

LA LEVEL 4 INDEX LOW INDICATOR 

LA LEVEL 4 INDEX EQUAL INDICATOR 

LA LEVEL 4 INDEX HIGH INDICATOR 

LA LEVEL 4 IC FIELD POS 00-16 



LA LEVEL 4 IC FIELD PARITY FOR BITS 00-16 

LA LEVEL 4 IC FIELD POS 17 

LA LEVEL 4 IC FIELD POS 18 

LA LEVEL 4 IC FIELD PARITY FOR BITS 17-18 

LA LEVEL 3 OPERAND FIELD POS 00-75 



SCC ADVANCE ENABLES SEQUENCE TRIGGER 

SCC LATE DECODE ENABLE TRIGGER 

GATE OUT LAMIB TRIGGER 

STORE DATA TIMER E TRIGGER 

STORE DATA TIMER M TRIGGER 

LA TO INST UNIT TIMER E TGR - LA -I E TGR- 

LA TO I INDEX XFER M TGR - LA -I XS/F M TGR- 

LA TO NO INDEX XFER M TGR - LA-I M-NX TGR- 

CLEAR INDEX TIMER E TRIGGER 

CLEAR INDEX TIMER M TRIGGER 

WRITE INDEX TIMER E TRIGGER 

WRITE INDEX TIMER M TRIGGER 

i,AAR 1 BUSY TGR 

LAAR 2 BUSY TGR 

IAUC COUNTER POS 3 TRIGGER 

OCC COUNTER POS 3 TRIGGER 

TBC COUNTER POS 3 TRIGGER 

ABC COUNTER POS 3 TRIGGER 



SCAN 
CARD 
NO. 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



CARD 
COL. 



CARD 
ROW 

(T TO B) 



44 

37 

37 

37 

37 

37 

37 

37 

38 

37 

4 

4 

48 

48 

48 

48 

48 

48 

48 

49 

49 

49 

49 

i9 

49 

49 

49 

38 

39 

40 
40 
40 
40 
21 
22 
23 
24 
25 
26 
27 



64 
64 
64 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
28 
28 
28 
28 



5 
3 

4 

5 

6 

7 

8 

9 

12 

2 

1 

5 

3 

4 

5 

6 

7 



12 

11 



1 

2 

3 

4 

5 

5-9 

12-9 



12 

11 

1 

12-9 

12-9 

12-9 

12-9 

12-9 

12-9 

12-1 



3 

4 

9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

11 



1 

2 



4-16 



2/1/62 



M3-04-3 



INDICATORS 





TRIGGER 


INDICATOR 


LOCATION 


LOCATION 


(ALD PAGE) 


2L036 


38.51.02.1 


2L037 


36.16.02.1 


2L038 


36.13.03.1 


2L040 


36.09.03.1 


THROUGH 


THROUGH 


2L049 


36.09.12.1 


2L050 


36.09.13.1 


2L053 


36.08.02.1 


2L054 


36.07.05.1 


2L055 


36.06.01.1 


2L056 


36.05.01.1 


2L057 


36.04.01.1 


2L058 


36.03.02.1 


2L059 


36.02.03.1 


2L060 


36.01.03.1 


2L061 


38.09.19.1 


2L062 


36.09.14.1 


2L063 


36.09.15.1 


2L066 


33.01.01.1 


2L067 


33.01.18.1 


2L068 


33.01.04.1 


2L069 


33.01.05.1 


2L070 


33.01.03.1 


2L071 


33.01.02.1 


2L072 


33.01.06.1 


2L073 


33.01.07.1 


2L074 


33.01.08.1 


2L075 


33.01.09.1 


2L076 


33.01.10.1 


2L077 


33.01.11.1 


2L078 


33.01.12.1 


2L079 


33.01.13.1 


2L080 


33.01.14.1 


2L083 


32.01.01.1 


THROUGH 


THROUGH 


2L099 


32.01.17.1 


2L100 


32.01.20.1 


2L101 


32.01.18.1 


2L102 


32.01.19.1 


2L103 


32.01.21.1 


2M029 


31.01.01.1 


THROUGH 


THROUGH 


2M104 


31.01.64.1 




31.02.01.1 




THROUGH 




31.02.10.1 




31.29.01.1 




AND 




31.29.02.1 


2N001 


38.31.03.1 


2N002 


38.38.01.1 


2N003 


38.38.02.1 


2N004 


38.33.01.1 


2N005 


38.33.02.1 


2N006 


38.33.03.1 


2N007 


35.26.01.1 


2N008 


35.26.01.1 


2N009 


38.39.02.1 


2N010 


38,39.02.1 


2N011 


38.39.01.1 


2N012 


38.39.01.1 


2N014 


38.35.04.1 


2N015 


j 38.35.04.1 


2N016 


38.34.01.1 



DESCRIPTIVE TITLE 



SCC COUNTER POS 3 TRIGGER 

FROM BIT 1 - LEVEL 3 

FROM BIT 2 - LEVEL 3 

LA LEVEL 3 OP CODE FIELD POS 00-09 

PAR ON OP CODE POS 1-4 FOR PS J ADDR ONLY 

DISCONNECT TAG BIT LEVEL 3 

NOOP TAG BIT LEVEL 3 

WORD BOUNDARY CROSSOVER TAG BIT LEVEL 3 

LOOKAHEAD OPERATION CODE TAG BIT LEVEL 3 

INSTRUCTION COUNTER VALID TAG BIT LEVEL 3 

INTERNAL FETCH TAG BIT LEVEL 3 

LEVEL CHECKED TAG BIT LEVEL 3 

LEVEL FILLED M TAG BIT LEVEL 3 

INDEX STORE TAG - LEVEL 3 

EXTERNAL STORE TAG - LEVEL 3 

INTERNAL STORE TAG - LEVEL 3 

LA LEVEL 3 CONDITIONAL MACH CHK INDICATOR 

LA LEVEL 3 INSTRUCTION REJECT INDICATOR 

LA LEVEL 3 OPERATION CODE INVALID INDICATOR 

LA LEVEL 3 ADDRESS INVALID INDICATOR 

LA LEVEL 3 DATA STORE INDICATOR 

LA LEVEL 3 DATA FETCH INDICATOR 

LA LEVEL 3 INSTRUCTION FETCH INDICATOR 

LA LEVEL 3 INDEX FLAG INDICATOR 

LA LEVEL 3 INDEX COUNT ZERO INDICATOR 

LA LEVEL 3 INDEX VALUE BELOW ZERO INDICATOR 

LA LEVEL 3 INDEX VALUE ZERO INDICATOR 

LA LEVEL 3 INDEX VALUE ABOVE ZERO INDICATOR 

LA LEVEL 3 INDEX LOW INDICATOR 

LA LEVEL 3 INDEX EQUAL INDICATOR 

LA LEVEL 3 INDEX HIGH ™TOICATOR 

LA LEVEL 3 IC FIELD POS 00-16 



LA LEVEL 3 IC FIELD PARITY FOR BITS 00-16 

LA LEVEL 3 IC FIELD POSITION 17 

LA LEVEL 3 IC FIELD POSITION 18 

LA LEVEL 3 IC FIELD PARITY FOR BITS 17-18 

LA LEVEL 2 OPERAND FIELDS POS 00-75 



ABC ADVANCE ENABLES SEQUENCE TRIGGER 
TRANSFER INDICATOR TIMER E TRIGGER 
TRANSFER INDICATOR TIMER M TRIGGER 
ARITHMETIC BUS TIMER EE TRIGGER 
ARITHMETIC BUS TIMER E TRIGGER 
ARITHMETIC BUS TIMER M TRIGGER 
INDICATOR REGISTER TIMER E TRIGGER 
INDICATOR REGISTER TIMER M TRIGGER 
HOUSECLEAN TIMER E TRIGGER 
HOUSECLEAN TIMER M TRIGGER 
LA HOUSECLEAN OVER TIMER E TRIGGER 
LA HOUSECLEAN OVER TIMER M TRIGGER 
ALLOW MAR FOR NEXT INSTRUCTION TRIGGER 
MODIFY ADDRESSABLE REGISTER MODE TRIGGER 
NOOP MODE TRIGGER 



SCAN 
CARD 
NO. 



2 

2 
4 
2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 
4 
4 
2 

2 

2 

2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



CARD 
COL. 



28 
28 
34 
42 

43 

43 
27 
27 
27 
27 
27 
27 
27 
28 

27 

4 

4 

47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
48 
48 
48 
48 
48 
28 
29 

30 
30 
30 
30 
11 
12 
13 
14 
1,5 
16 
17 



62 
62 
62 
62 
62 
62 
62 
62 
62 
63 
63 
63 
63 
63 
63 



CARD 
ROW 

(T TO B) 



3 
4 
5 
8-9 

12-5 

6 
3 

4 

5 

6 

7 

8 

9 

12 
2 

4 


1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 



1 

2 

5-9 

12-9 



12 

11 

1 

12-9 

12-9 

12-9 

12-9 

12-9 

12-9 

12-1 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 



2 

3 

4 



2/1/62 



4-17 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



TRIGGER 
LOCATION 
(ALD PAGE) 



2N017 

2N018 

2N019 

2N020 

2N021 

2N022 

2N023 

2N024 

2N026 

2N032 

2N033 

2N034 

2N035 

2N036 

2N037 

2N038 

2N040 
THROUGH 

2N049 

2N050 

2N053 

2N054 

2N05 5 

2N056 

2N057 

2N058 

2N059 

2N060 

2N061 

2N062 

2N063 

2N066 

2N067 

2N068 

2N069 

2N070 

2N071 

2N072 

2N073 

2N074 

2N075 

2N076 

2N077 

2N078 

2N079 

2N080 

2N083 
THROUGH 

2N099 

2N100 

2N101 

2N102 

2N103 

2P029 
THROUGH 

2P104 



38.39.04.1 
38.35.05.1 



2Q001 
2Q002 



38.39.05. 

38.23.04. 

38.38.03. 

38.35.01. 

38.35.01. 

38.35.01.1 

38.35.03.1 

38.01.03.1 

38.11.03.1 

38.21.01.1 

38.31.01.1 

38.51.01.1 

36.16.02.1 

36.13.03.1 

36.09.03.1 

THROUGH 

36.09.12.1 

36.09.13.1 

36.08.01.1 

36.07.04.1 

36.06.01.1 

36.05.01.1 

36.04.01.1 

36.03.02.1 

36.02.03.1 

36.01.02.1 

36.09.19.1 

36.09.14.1 

36.09.15.1 

33.01.01.1 

33.01.17.1 

33.01.04.1 

33.01.05.1 

33.01.03.1 

33.01.02.1 

33.01.06.1 

33.01.07.1 

33.01.08.1 

33.01.09.1 

33.01.10.1 

33.01.11.1 

33.01.12.1 

33.01.13.1 

33.01.14.1 

32.01.01.1 

THROUGH 

32.01.17.1 

32.01.20.1 

32.01.18.1 

32.01.19.1 

32.01.21.1 

31.01.01.1 

THROUGH 

31.01.64.1 

31.02.01.1 

THROUGH 

31.02.10.1 

31.29.01.1 

AND 
31.29.02.1 
38.01.06.1 
38.01.10.1 



DESCRIPTIVE TITLE 



LA HOUSECLEAN MODE TRIGGER 

INTERRUPT NEXT INSTRUCTION TRIGGER 

LA DISABLE INTERRUPT LINE TRIGGER 

SAU INSTRUCTION INTERRUPT BUFFER TRIGGER 

LA INDICATOR TEST TIMER E TRIGGER 

LA NORMAL INDICATOR TEST TIMER M TRIGGER 

EXECUTION UNIT INDICATOR TEST M TRIGGER 

ARITHMETIC CHECKER INDICATOR TEST TRIGGER 

LA NOOP INDICATOR TEST TIMER M TRIGGER 

IAUC COUNTER POSITION 2 TRIGGER 

OCC COUNTER POSITION 2 TRIGGER 

TBC COUNTER POSITION 2 TRIGGER 

ABC COUNTER POSITION 2 TRIGGER 

SCC COUNTER POSITION 2 TRIGGER 

FROM BIT 1 - LEVEL 2 

FROM BIT 2 - LEVEL 2 

LA LEVEL 2 OP CODE FIELD POS 00-09 



PAR ON OP CODE POS 1-4 FOR PS J ADDR ONLY 

DISCONNECT TAG BIT LEVEL 2 

NOOP TAG BIT LEVEL 2 

WORD BOUNDARY CROSSOVER TAG BIT LEVEL 2 

LOOKAHEAD OPERATION CODE TAG BIT LEVEL 2 

INSTRUCTION COUNTER VALID TAG BIT LEVEL 2 

INTERNAL FETCH TAG BIT LEVEL 2 

LEVEL CHECKED TAG BIT LEVEL 2 

LEVEL FILLED M TAG BIT LEVEL 2 

INDEX STORE TAG - LEVEL 2 

EXTERNAL STORE TAG - LEVEL 2 

INTERNAL STORE TAG - LEVEL 2 

LA LEVEL 2 CONDITIONAL MACH CHK INDICATOR 

LA LEVEL 2 INSTRUCTION REJECT INDICATOR 

LA LEVEL 2 OPERATION CODE INVALID INDICATOR 

LA LEVEL 2 ADDRESS INVALID INDICATOR 

LA LEVEL 2 DATA STORE INDICATOR 

LA LEVEL 2 DATA FETCH INDICATOR 

LA LEVEL 2 INSTRUCTION FETCH INDICATOR 

LA LEVEL 2 INDEX FLAG INDICATOR 

LA LEVEL 2 INDEX COUNT ZERO INDICATOR 

LA LEVEL 2 INDEX VALUE BELOW ZERO INDICATOR 

LA LEVEL 2 INDEX VALUE ZERO INDICATOR 

LA LEVEL 2 INDEX VALUE ABOVE ZERO INDICATOR 

LA LEVEL 2 INDEX LOW INDICATOR 

LA LEVEL 2 INDEX EQUAL INDICATOR 

LA LEVEL 2 INDEX HIGH INDICATOR 

LA LEVEL 2 IC FIELD POS 00-16 



LA LEVEL 2 IC FIELD PARITY FOR BITS 00-16 

LA LEVEL 2 IC FIELD POS 17 

LA LEVEL 2 IC FIELD POS 18 

LA LEVEL 2 IC FIELD PARITY FOR BITS 17-18 

LA LEVEL 1 OPERAND FIELD POS 00-75 



SCAN 
CARD 
NO. 



IAUC ADVANCE ENABLES SEQUENCE TRIGGER 
LOAD PULSE MEMORY TRIGGER 



2 
2 
2 
2 
2 
2 
4 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



CARD 
COL. 



63 
63 
63 
63 
63 
64 
64 
64 
64 
18 
18 
18 
18 
18 
18 
34 
41 
42 

42 
17 
17 

17 

17 

17 

17 

17 

18 

17 

4 

4 

45 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

47 

47 

18 

19 

20 
20 
20 
20 

1 
2 
3 
4 
5 
6 
7 



59 
59 



CARD 

ROW 

(T TO B) 



5 

6 

7 

8 

9 

12 

11 



2 

11 



1 

2 

3 

4 

4 

9 

12-6 

7 
3 
4 
5 
6 
7 
8 
9 

12 
2 
11 
3 
9 

12 
11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

12 
11 
5-9 
12-9 



12 

11 

1 

12-9 

12-9 

12-9 

12-9 

12-9 

12-9 

12-1 



4-18 



2/1/62 



M3-04-3 



INDICATORS 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



2Q004 

2Q005 

2Q006 

2Q0U 

2Q012 

2Q013 

2Q014 

2Q015 

2Q021 

2Q023 

2Q024 

2Q025 

2Q032 

2Q033 

2Q034 

2Q035 

2Q036 

2Q037 

2Q038 

2Q040 
THROUGH 

2Q049 

2Q050 

2Q053 

2Q054 

2Q055 

2Q056 

2Q057 

2Q058 

2Q059 

2Q060 

2Q061 

2Q062 

2Q063 

2Q066 

2Q067 

2Q068 

2Q069 

2Q070 

2Q071 

2Q072 

2Q073 

2Q074 

2Q075 

2Q076 

2Q077 

2Q078 

2Q079 

2Q080 

2Q083 
THROUGH 

2Q099 

2Q100 

2Q101 

2Q102 

2Q103 
3F001 
3F002 
3F003 
3F004 



TRIGGER 
LOCATION 
(ALD PAGE ) 



38.39.03.1 
38.39.03.1 
38.39.03.1 
38.11.06.1 
35.05.01.1 
35.05.01.1 
35.05.02.1 
35.05.02.1 



38.21.03. 

38.22.15. 

38.25.01. 

38.25.02. 

38.01.02. 

38.11.02. 

38.21.01. 

38.31.01. 

38.51.01.1 

36.16.02.1 

36.13.03.1 

36.09.03.1 

THROUGH 

36.09.12.1 

36,09.13.1 

36.08.01.1 

36.07.03.1 

36.06.01.1 

36.05.01.1 

36.04.01.1 

36.03.02.1 

36.02.03.1 

36.01.01.1 

36.09.19.1 

36.09.14.1 

36.09.15.1 

33.01.01.1 

33.01.16.1 

33.01.04.1 

33.01.05.1 

33.01.03.1 

33.01.02.1 

33.01.06.1 

33.01.07.1 

33.01.08.1 

33.01.09.1 

33.01.10.1 

33.01.11.1 

33.01.12.1 

33.01.13.1 

33.01.14.1 

32.01.01.1 

THROUGH 

32.01.17.1 

32.01.20.1 

32.01.18.1 

32.01.19.1 

32.01.21.1 

28.10.11.1 

28.13.21.1 

28.13.31.1 

28.13.41.1 



DESCRIPTIVE TITLE 



INTERRUPT INHIBITS LOAD TRIGGER 

PSEUDO-INTERRUPT INHIBITS LOAD TRIGGER 

BRANCH RECOVERY INHIBITS LOAD TRIGGER 

OCC ADVANCE ENABLES SEQUENCE TRIGGER 

OPERAND CHECK TIMER E TRIGGER 

OPERAND CHECK TIMER M TRIGGER 

OPERAND CORRECT TIMER E TRIGGER 

OPERAND CORRECT TIMER M TRIGGER 

TBC ADVANCE ENABLES SEQUENCE TRIGGER 

TBC LATE DECODE ENABLE TRIGGER 

TRANSFER BUS TIMER E TRIGGER 

TRANSFER BUS TIMER M TRIGGER 

IAUC COUNTER POSITION 1 TRIGGER 

OCC COUNTER POSITION 1 TRIGGER 

TBC COUNTER POSITION 1 TRIGGER 

ABC COUNTER POSITION 1 TRIGGER 

SCC COUNTER POSITION 1 TRIGGER 

FROM BIT 1 - LEVEL 1 

FROM BIT 2 - LEVEL 1 

LA LEVEL 1 OP CODE FIELD POS 00-09 



PAR ON OP CODE POS 1-4 FOR PS J ADDR ONLY 

DISCONNECT TAG BIT LEVEL 1 

NOOP TAG BIT LEVEL 1 

WORD BOUNDARY CROSSOVER TAG BIT LEVEL 1 

LOOKAHEAD OPERATION CODE TAG BIT LEVEL 1 

INSTRUCTION COUNTER VALID TAG BIT LEVEL 1 

INTERNAL FETCH TAG BIT LEVEL 1 

LEVEL CHECKED TAG BIT LEVEL 1 

LEVEL FILLED M TAG BIT LEVEL 1 

INDEX STORE TAG - LEVEL 1 

EXTERNAL STORE TAG - LEVEL 1 

INTERNAL STORE TAG - LEVEL 1 

LA LEVEL 1 CONDITIONAL MACH CHK INDICATOR 

LA LEVEL 1 INSTRUCTION REJECT INDICATOR 

LA LEVEL 1 OPERATION CODE INVALID INDICATOR 

LA LEVEL 1 ADDRESS INVALID INDICATOR 

LA LEVEL 1 DATA STORE INDICATOR 

LA LEVEL 1 DATA FETCH INDICATOR 

LA LEVEL 1 INSTRUCTION FETCH INDICATOR 

LA LEVEL 1 INDEX FLAG INDICATOR 

LA LEVEL 1 INDEX COUNT ZERO INDICATOR 

LA LEVEL 1 INDEX VALUE BELOW ZERO INDICATOR 

LA LEVEL 1 INDEX VALUE ZERO INDICATOR 

LA LEVEL 1 INDEX VALUE ABOVE ZERO INDICATOR 

LA LEVEL 1 INDEX LOW INDICATOR 

LA LEVEL 1 INDEX EQUAL INDICATOR 

LA LEVEL 1 INDEX HIGH INDICATOR 

LA LEVEL 1 IC FIELD POS 00-16 



LA LEVEL 1 IC FIELD PARITY FOR BITS 00-16 
LA LEVEL 1 IC FIELD POS 17 
LA LEVEL 1 IC FIELD POS 18 
LA LEVEL 1 IC FIELD PARITY FOR BITS 17-18 
FLOATING POINT LOADER FPDD M TGR 
FLOATING POINT LEFT LOADER 2 MEMORY TGR 
FLOATING POINT LEFT LOADER 3 MEMORY TGR 
FLOATING POINT LEFT LOADER 4 MEMORY TGR 



SCAN 
CARD 
NO. 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

4 

2 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
1 
1 
1 
1 



CARD 

COL. 



59 

59 

59 

50 

61 

61 

61 

61 

61 

61 

62 

62 

8 

8 

8 

8 

8 

8 

34 

41 



41 

7 

7 

7 

7 

7 

7 

7 

8 

7 

4 

4 

44 

44 

44 

44 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 



9 

10 

10 

10 
10 
57 

57 
57 
57 



CARD 
ROW 
(T TOB) 



6 

7 

8 

1 

12 

11 



1 

8 

9 

12 

11 

11 



1 

2 

3 

4 

3 

12-7 



3 

4 

5 

6 

7 

8 

9 

12 

2 

12 

2 

6 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

5-9 

12-9 


12 
11 
1 

12 
11 

1 



2/1/62 



4-19 



INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 



INDICATOR 
LOCATION 



TRIGGER 
LOCATION 

(ALD PAGE) 



3F006 


28.14.21.1 


3F007 


28.14.31.1 


3F008 


28.14.41.1 


3F010 


28.42.55.1 


3F011 


28.42.55.1 


3F012 


28.43.11.1 


3F013 


28.43.12.1 


3F014 


28.43.18.1 


3F015 


28.43.14.1 


3F016 


28.43.15.1 


3F017 


28.43.16.1 


3F018 


28.43.17.1 


3F019 


28.43.13.1 


3F020 


28.43.13.1 


3F021 


28.43.21.1 


3F022 


28.60.27.1 


3F023 


28.60.27.1 


3F024 


28.60.27.1 


3F025 


28.60.27.1 


3F026 


28.42.54.1 


3F028 


28.70.84.1 


3F029 


28.42.54.1 


3G001 


28.13.12.1 


3G002 


28.13.21.1 


3G003 


28.13.32.1 


3G004 


28.13.41.1 


3G006 


28.14.21.1 


3G007 


28.14.32.1 


3G008 


28.14.41.1 


3G009 


28.26.50.1 


THROUGH 


AND 


3G013 


28.26.51.1 


3G015 


28.52.02.1 


3G016 


28.52.03.1 


3G017 


28.52.03.1 


3G018- 


28.52.04.1 


3H00I 


28.11.11.1 


3H002 


28.11.21.1 


3H003 


28.11.31.1 


3H004 


28.11.41.1 


3H005 


28.11.53.1 


3H006 


28.12.11.1 


3H008 


28.22.02.1 


3H009 


28.26.52.1 


3H010 


28.26.53.1 


3H011 


28.26.53.1 


3H012 


28.26.53.1 


3H013 


28.26.53.1 


3H015 


28.52.02.1 


3H016 


28.52.04.1 


3H017 


28.52.05.1 


3H018 


28.52.05.1 


3H027 


28.42.83.1 


3H028 


21.02.02.1 


3H029 


28.43.21.1 


SH033 


22.11.01.1 


THROUGH 


THROUGH 


3H064 


22.11.35.1 



3H065 
3H066 

3H067 
3H068 



22.11.19.1 
22.11.26.1 
22.11.31.1 
22.11.36.1 



DESCRIPTIVE TITLE 



FLOATING POINT RIGHT LOADER 2 MEMORY TGR 

FLOATING POINT RIGHT LOADER 3 MEMORY TGR 

FLOATING POINT RIGHT LOADER 4 MEMORY TGR 

HALT REQUIRED 

PROGRAM HALT 

PROGRAM START REO 

PROGRAM SINGLE OPERATION 

PROGRAM MANUAL OPERATION GO 

PROGRAM SINGLE DISPLAY OP 

PROGRAM CONSECUTIVE DISPLAY 

PROGRAM SINGLE STORE 

PROGRAM CONSECUTIVE STORE 

PROGRAM ENTER INSTRUCTION OP 

PROGRAM ENTER INSTRUCTION MODE 

PROGRAM REPEAT INSTRUCTION 

INDEX STORAGE READ TEST 

INDEX STORAGE WRITE TEST 

INDEX STORAGE TEST ADDRESS ADVANCE 

INDEX STORAGE TEST ERROR STOP 

TIME CLOCK OPERATION TEST 

MANUAL DISABLE INTERRUPT ENABLE 

MANUAL DISABLE TIME CLOCK 

FLOATING POINT LOADER FP DD E TGR 

FLOATING POINT LEFT LOADER 2 EXECUTE TGR 

FLOATING POINT LEFT LOADER 3 EXECUTE TGR 

FLOATING POINT LEFT LOADER 4 EXECUTE TGR 

FLOATING POINT RIGHT LOADER 2 EXECUTE TGR 

FLOATING POINT RIGHT LOADER 3 EXECUTE TGR 

FLOATING POINT RIGHT LOADER 4 EXECUTE TGR 

Z RIGHT FLOATING POINT CLASS 1, 2, 3, 4 AND 6 

INDICATORS 

UPDATED INDEX REGISTER N51 INDEX COUNT 

UPDATED INDEX REGISTER N52 INDEX VALUE LT 

UPDATED INDEX REGISTER N53 INDEX VALUE 

UPDATED INDEX REGISTER N54 INDEX VALUE GT 

VFL LOADER 1 MEMORY TGR 

VFL LOADER 2 MEMORY TGR 

VFL LOADER 3 MEMORY TGR 

VFL LOADER 4 MEMORY TGR 

VFL LOADER 5 MEMORY TGR 

INDEX OPERAND FETCH 1 MEMORY TGR 

FULL WORD TRIGGER 

Z LEFT FLOATING POINT CLASS 1 

Z LEFT FLOATING POINT CLASS 2 

Z LEFT FLOATING POINT CLASS 3 

Z LEFT FLOATING POINT CLASS 4 

Z LEFT FLOATING POINT CLASS 6 

UPDATED INDEX REGISTER N38 INDEX FLAG 

UPDATED INDEX REGISTER N48 INDEX LOW 

UPDATED INDEX REGISTER N49 INDEX EQUAL 

UPDATED INDEX REGISTER N50 INDEX HIGH 

RUNNING INDICATOR 

INACTIVE INDICATOR 

MAINTENANCE MODE INDICATOR 

2Y REGISTER POS 32-63 



2Y REGISTER PARITY 32-49 OR COS 
2YREGISTER PARITY 50-55 OR C16 
2YREGISTER PARITY 56-59 ORC32 
2YREGISTER PARITY 60-63 OR CT 



SCAN 
CARD 
NO. 



1 


57 


1 


57 


1 


57 


1 


57 


1 


57 


1 


57 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


58 


1 


59 


1 


59 


1 


59 


1 


59 


1 


55 


1 


55 


1 


55 


1 


55 


1 


56 


1 


56 


1 


56 


1 


56 


1 


54 


1 


56 


1 


56 


1 


56 


1 


56 


1 


56 


1 


53 


1 


53 


1 


53 


1 


53 


1 


53 


1 


53 


1 


53 


1 


54 


1 


54 


1 


54 


1 


54 


1 


54 


1 


54 


1 


54 


1 


54 


1 


54 


1 


55 


1 


55 


1 


55 


1 


23 


1 


24 


1 


25 


1 


26 


1 


26 


1 


26 


1 


26 


1 


26 



CARD 
COL. 



CARD 

ROW 

(T TO B) 



3 

4 

5 

7 

8 

9 

12 

11 



1 

2 

3 

4 

5 

6 

7 

8 

9 

12 

11 

1 

2 

5 

6 

7 

8 

12 

11 



1-3 

1 

5 



9 

2 

3 

4 

5 

6 

7 

9 

12 

11 



4 

2 

3 

4 

5 

6 

2 

3 

4 

6-9 

12-9 

12-9 

12-1 

6 

7 

8 
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TRIGGER 




SCAN 




CARD 


INDICATOR 


LOCATION 




CARD 


CARD 


ROW 


LOCATION 


(ALD PAGE) 


DESCRIPTIVE TITLE 


NO. 


COL. 


(T TO B) 


3J001 


28.11.11.1 


VFL LOADER 1 EXECUTE TGR 




51 


3 


3J002 


28.11.22.1 


VFL LOADER 2 EXECUTE TGR 




51 


4 


3J003 


28.11.32.1 


VFL LOADER 3 EXECUTE TGR 




51 


5 


3J004 


28.11.42.1 


VFL LOADER 4 EXECUTE TGR 




51 


6 


3J005 


28.11.51.1 


VFL LOADER 5 EXECUTE TGR 




51 


7 


3J006 


28.12.11.1 


INDEX OPERAND FETCH 1 EXECUTE TGR 




51 


8 


3J008 


28.22.02.1 


WORD BOUNDARY CROSSOVER TRIGGER 




52 


12 


3J009 


28.27.32.1 


FLOATING POINT Z ALTERNATOR 




52 


11 


3J010 


28.42.53.1 


FLOATING POINT INCOMPLETE WAIT 




52 





3J013 


28.15.80.1 


WORD BOUNDARY CROSSOVER OR DECODE MEM TGR 




52 


1 


3J018 


27.14.02.1 


Z REG RIGHT ADDRESS 8 




52 


2 


3J019 


27.14.02.1 


Z REG LEFT ADDRESS 8 




52 


3 


3J021 


28.86.44.1 


XCL 4 M TGR 




52 


5 


3J022 


28.86.54.1 


XST 4 M TGR 




52 


6 


3J023 


28.87.14.1 


LDX 5 M TGR 




52 


7 


3J024 


28.88.14.1 


LOP 2 M TGR 




52 


8 


3J025 


28.88.24.1 


LOP 3 M TGR 




52 


9 


3J026 


28.88.34.1 


LOP 4 M TGR 




53 


12 


3 JO 27 


28.88.44.1 


LOP 5 M TGR 




53 


11 


3J028 


28.89.14.1 


FINIS 1 RESET 1-EX CONTROLS 




53 





3J029 


28.89.24.1 


FINIS 2 RESET F-EX CONTROLS 




53 


1 


3K010 


28.26.11.1 


PREPARE TO START 




49 


11 


3K011 


28.27.30.1 


CONDITION Z DECODE EXECUTE TGR RST ZL DEC 




49 





3K012 


28.26.10.1 


CONDITION HALF Y 




49 


1 


3K013 


28.15.80.1 


WORD BOUNDARY CROSSOVER OR DECODE EX TGR 




49 


2 


3K014 


28.42.72.1 


I-UNIT RECOVERY REQUIRED 




49 


3 


3K015 


28.78.14.1 


TC HAS STEPPED ONCE DURING LVE & EX & EXIC 




49 


4 


3K016 


28.70.84.1 


INTERRUPT MECHANISM ENABLED 




49 


5 


3K017 


22.11.37.1 


1Y REGISTER MEMORY CHECK 




49 


6 


3K018 


22.11.37.1 


2Y REGISTER MEMORY CHECK 




49 


7 


3K019 


28.51.11.1 


NON IDENTIFIABLE CHECK ERROR 




49 


8 


3K02O 


28.83.14.1 


LST 3 M TGR 




49 


9 


3K021 


28.83.24.1 


LDX 3 M TGR 




50 


12 


3K023 


28.83.44.1 


XS STORE 1ST STORE TMT-SWP 




50 





3K024 


28.84.14.1 


INSTRUCTION COUNTER LOAD 1 IC LA 




50 


1 


3K025 


28.85.14.1 


RIGHT ADDRESS MODIFICATION STEP UP OR DOWN 




51 


12 


3K026 


28.86.14.1 


LST 4 M TGR 




51 


11 


3K027 


28.86.24.1 


LDX 6 M TGR 




51 





3K028 


28.86.34.1 


LDX 4 M TGR 




51 


1 


3L001 


28.42.41.1 


Z LEFT INST EXE BLOK INST FETCH TO 1Y 




39 


5 


3L002 


28.42.41.1 


Z RIGHT INST EXE BLOK INST FETCH TO 1Y 




39 


6 


3L003 


28.42.41.1 


Z LEFT INST EXE BLOK INST FETCH TO 2Y 




39 


7 


3L004 


28.42.41.1 


Z RIGHT INST EXE BLOK INST FETCH TO 2Y 




39 


8 


3L005 


28.42.42.1 


Z LEFT INST EXE SUSPEND INST FETCH TO 1Y 




39 


9 


3L006 


28.42.42.1 


Z RIGHT INST EXE SUSPEND INST FETCH TO 1Y 




40 


12 


3L007 


28.42.43.1 


Z LEFT INST EXE SUSPEND INST FETCH TO 1 Y 




40 


11 


3L008 


28.42.43.1 


Z RIGHT INST EXE SUSPEND INST FETCH TO 1Y 




40 





3L010 


28.26.11.1 


I HALF WORD EXECUTION Z RIGHT 




47 


2 


3L011 


28.27.30.1 


CONDITION Z DECODE MEMORY TGR DEC ZL 




47 


3 


3L012 


28.26.10.1 


CONDITION 2Y TO ZL 




47 


4 


3L013 


28.15.50.1 


INDEX FETCH OR DECODE Z LEFT MEMORY TGR 




47 


5 


3L014 


28.42.54.1 


TIME CLOCK OP 




47 


•6 


3L015 


28.42.56.1 


EXECUTE WAIT 




47 


7 


3L016 


28.41.12.1 


RESET 2 MEMORY TGR 




47 


8 


3L017 


28.51.03.1 


Z LEFT IDENTIFIABLE CHECK ERROR 




47 


9 


3L018 


28.51.02.1 


Z RIGHT IDENTIFIABLE CHECK ERROR 




48 


12 


3L019 


28.78.14.1 


UNENDED SEQUENCE OF LVE & EX & EXIC 




48 


11 


3L020 


28.80.54.1 


1ST OPERAND FETCH TMT-SWP COMPLETED 




48 





3L021 


28.81.54.1 


1ST OPERAND FETCH TMT-SWP COMPLETED 




48 


1 


3L022 


28.81.14.1 


LEFT ADDRESS MODIFICATION STEP UP OR DOWN 




48 


2 


3L023 


28.82.14.1 


2ND FETCH SWP EXT MEM 




48 


3 


3L024 


28.82.14.1 


2ND FETCH SWP EXT MEMORY 




48 


4 
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TRIGGER 




SCAN 




CARD 


INDICATOR 


LOCATION 




CARD 


CARD 


ROW 


LOCATION 


(ALD PAGE) 


DESCRIPTIVE TITLE 


NO. 


COL. 


(T TO B) 


3L025 


28.82.24.1 


XS FETCH 2ND FETCH SWP 


1 


48 


5 


3L026 


28.82.34.1 


2ND FETCH SWP INTERNAL REG 


1 


48 


6 


3L027 


28.82.44.1 


CHECKER CYCLE FOLLOWING XSF5 


1 


48 


7 


3M001 


28.42.61.1 


Z LEFT EMPTY TGR 




30 


11 


3M002 


28.42.61.1 


Z RIGHT EMPTY TGR 




. 30 





3M003 


28.42.62.1 


Z LEFT EMPTY CONDITION ON ACCEPT 




30 


1 


3M004 


28.42.62.1 


Z RIGHT EMPTY CONDITION ON ACCEPT 




37 


3 


3M005 


28.42.44.1 


SUSPEND INTERLOCK TRIGGER 




37 


4 


3M006 


28.42.32.1 


2Y INST FETCH BOUNDARY ALARM 




37 


5 


3M007 


28.42.33.1 


2Y IDENTIFIABLE CHECK ERROR 




37 


6 


3M008 


28.42.32.1 


2Y ADDRESS INVALID 




37 


7 


3M009 


28.26.23.1 


1 BIT MODIFICATION 




37 


8 


3M010 


28.26.11.1 


1 HALF WORD READY 




37 


9 


3M012 


28.26.10.1 


CONDITION 2Y TO ZR 




38 


11 


3M013 


28.15.50.1 


INDEX FETCH OR DECODE Z LEFT EXECUTE TGR 




38 





3M014 


28.42.54.1 


TIME CLOCK ADVANCE REQUIRED 




38 


1 


3M015 


28.87.44.1 


EXECUTE MODE 




38 


2 


3M016 


28.41.12.1 


RESET 2 EXECUTE TGR 




38 


3 


3M017 


28.51.04.1 


Z LEFT ADDRESS INVALID 




38 


4 


3M018 


28.51.04.1 


Z RIGHT ADDRESS INVALID 




38 


5 


3M019 


28.51.06.1 


Z DATA FETCH OUT OF BOUNDS 




38 


6 


3M020 


28.79.14.1 


TEST BRANCH ADR FOR OUT OF BOUNDS 




38 


7 


3M021 


28.79.22.1 


PROGRAM OPERAND LEVEL LA LOAD 




38 


8 


3M022 


28.79.32.1 


PROGRAM FETCH LEVEL LA LOAD 




38 


9 


3M023 


28.79.42.1 


PROGRAM STORE LEVEL LA LOAD 




39 


12 


3M024 


28.79.52.1 


PROGRAM RECOVERY LEVEL LA LOAD 




39 


11 


3M025 


28.80.14.1 


1ST FETCH TMT-SWP EXT MEMORY 




39 





3M026 


28.80.14.1 


1ST FETCH TMT-SWP EXT MEMORY 




39 


1 


3M027 


28.80.24.1 


XS FETCH 1ST FETCH TMT-SWP 




39 


2 


3M028 


28.80.34.1 


1ST FETCH TMT-SWP INTERNAL REGISTER 




39 


3 


3M029 


28.80.44.1 


CHECKER CYCLE FOLLOWING XSF4 




39 


4 


3M033 


22.11.01.1 


1Y REGISTER POS 32-63 




13 


6-9 


THROUGH 


THROUGH 






THRU 


12-9 


3M064 








16 


12-1 


3M065. 


22.11.19.1 


1Y REGISTER PARITY 32-49 OR C08 




16 


6 


3M066 


22.11.26.1 


1Y REGISTER PARITY 50-55 OR C16 




16 


7 


3M067 


22.11.31.1 


1Y REGISTER PARITY 56-59 OR C32 




16 


B 


3M068 


22.11.36.1 


1Y REGISTER PARITY 60-63 OR C T 




16 


9 


3N001 


28.42.11.1 


1Y EMPTY TRIGGER 




27 


6 


3N002 


28.42.11.1 


2Y EMPTY TRIGGER 




27 


7 


3N003 


28.42.21.1 


EVEN BRANCH TRIGGER 




27 


8 


3N004 


28.42.21.1 


ODD BRANCH TRIGGER 




27 


9 


3N005 


28.42.21.1 


RECOVERY GATE 




28 


12 


3N006 


28.42.31.1 


1Y INST FETCH BOUNDARY ALARM 




28 


11 


3N007 


28.42.33.1 


1Y IDENTIFIABLE CHECK ERROR 




28 





3N008 


28.42.31.1 


1Y ADDRESS INVALID 




28 


1 


3N009 


28.26.21.1 


Z RIGHT MODIFY REQUIRED 




28 


2 


3N010 


28.26.62.1 


Z RIGHT FLOATING POINT TGR 




28 


3 


3N011 


28.26.61.1 


Z RIGHT I HALF WORD 




28 


4 


3N012 


28.26.60.1 


FULL WORD NOT STRAIGHT 




28 


5 


3N013 


28.15.60.1 


Y BIGHT TO Z RIGHT MEMORY TGR 




28 


6 


3N914 


28.42.52.1 


PROGRESSIVE INDEXING OP 




28 


7 


3N016 


28.42.82.1 


BRANCH RECOVERY OP 




28 


9 


3N017 


28.51.05.1 


Z LEFT INSTRUCTION FETCH 




29 


12 


3N018 


28.51.05.1 


Z RIGHT INSTRUCTION FETCH 




29 


11 


3N019 


28.51.06.1 


Z DATA STORE 




29 





3N020 


28.75.84.1 


BRANCH 




29 


1 


3N021 


28.75.84.1 


BRANCH 




29 


2 


3N022 


28.76.14.1 


BRANCH 




29 


3 


3N023 


28.77.14.1 


LOAD STORE 1 INTO LA 




29 


4 
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TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 








TRIGGER 




SCAN 




CARD 


INDICATOR 


LOCATION 




CARD 


CARD 


ROW 


LOCATION 


(ALD PAGE) 


DESCRIPTIVE TITLE 


NO. 


COL. 


(T TO B) 


3N024 


28.78.24.1 


GEOMETRIC LOAD FIRST TIME TGR. 




29 


5 


3N025 


28.77.24.1 


INDEX CLEAR 1 M2 DX 1ST STORE 




29 


6 


3N026 


28.77.34.1 


INDEX STORE 1 DX 1ST STORE 




29 


7 


3N027 


28.77.44.1 


LOAD OP CODE TO LA 1 M TGR 




29 


8 


3N028 


28.78.14.1 


ALLOW TIME CLOCK BREAK IN 




29 


9 


3N029 


28.78.34.1 


PX ROUTINE USE YL TGR 




30 


12 


3N033 


22.11.01.1 


2Y REGISTER POS 00-31 




21 
22 


12-9 
12-9 
12-5 


THROUGH 


THROUGH 






3N064 


22.11.35.1 






23 


3N065 


22.11.19.1 


2Y REGISTER PARITY 00-17 OR COO 




26 


2 


3N066 


22.11.26.1 


2Y REGISTER PARITY 18-23 OR C01 




26 


3 


3N067 


22.11.31.1 


2Y REGISTER PARITY 24-27 OR C02 




26 


4 


3N068 


22.11.36.1 


2Y REGISTER PARITY 28-31 OR C04 




26 


5 


3 P001 


28.41.23.1 


INSTRUCTION COUNTER CLOCK CHECK 1Y 




18 


5 


3P002 


28.41.23.1 


INSTRUCTION COUNTER FETCH OUTSTANDING 1Y 




16 


6 


3 POO 3 


28.41.33.1 


INSTRUCTION COUNTER BLOCK CHECK 2Y 




18 


7 


3P004 


28.41.33.1 


INSTRUCTION COUNTER FETCH OUTSTANDING 2Y 




18 


8 


3P0O6 


28.41.50.1 


INSTRUCTION WORD CHECK ALTERNATOR 




19 


12 


3P007 


28.41.23.1 


INSTRUCTION COUNTER RETURN TO 1Y 




19 


11 


3P008 


28.41.33.1 


INSTRUCTION COUNTER RETURN TO 2Y 




19 





3P009 


28.26.23.1 


Z LEFT MODIFY REQUIRED 




19 


1 


3P010 


28.26.62.1 


Z LEFT FLOATING POINT TGR 




19 


2 


3P011 


28.26.61.1 


I HALF WORD - Z LEFT 




19 


3 


3P012 


28.26.60.1 


FULL-WORD STRAIGHT 




19 


4 


3P013 


28.15.61.1 


Y RIGHT TO Z RIGHT EXECUTE TGR 




19 


5 


3P014 


28.42.52.1 


PROGRESSIVE INDEXING ROUTINE REQUIRED 




19 


6 


3P016 


28.87.64.1 


INSTRUCTION EXECUTE IN PROGRESS 




19 


8 


3P017 


28.51.09.1 


W SPECIAL ADDRESS 00-15 




19 


9 


3P018 


28.51.09.1 


W INDEX ADDRESS 16-31 




20 


12 


3P019 


28.51.09.1 


W NON EXISTENT ADDRESS 




20 


11 


3P020 


28.73.14.1 


CHECKER CYCLE FOR EXTERNAL DX FETCH 




20 





3P021 


28.74.14.1 


CORRECT CYCLE TIMER FOR ALL ECC CHECKER CY 




20 


1 


3P022 


28.75.14.1 


MISCELLANEOUS DELAY CYCLE 




27 


12 


3P023 


28.75.24.1 


LOAD X VIA CHECKER 




27 


11 


3P024 


28.75.34.1 


COUNT 1 M COUNT W OR X DOWN 




27 





3P025 


28.75.44.1 


LOAD X VIA ADDER. 




27 


1 


3P026 


28.75.54.1 


DX LOGIC CYCLE 




27 


2 


3P027 


28.75.64.1 


DC LOGIC CYCLE 




27 


3 


3P028 


28.75.74.1 


X FIELD TRANSFER TO X OR W 




27 


4 


3P029 


28.75.74.1 


X FIELD TRANSFER TO X OR W 




27 


5 


3Q001 


28.41.11.1 


RESET 1 MEMORY TGR 




9 


4 


3Q002 


28.41.21.1 


INSTRUCTION FETCH TO 1Y MEMORY TGR 




9 


5 


3Q003 


28.41.31.1 


INSTRUCTION FETCH TO 2Y MEMORY TGR 1 




9 


6 


3Q004 


28.41.31.1 


INSTRUCTION FETCH TO 2Y MEMORY TGR 2 




9 


7 


3Q005 


28.41.41.1 


INSTRUCTION COUNTER ADVANCE MEMORY TGR 




9 


8 


3Q006 


28.41.51.1 


INSTRUCTION WORD CHECK 1Y MEMORY TGR 




9 


9 


3Q007 


28.41.61.1 


DESTRUCTION WORD CHECK 2Y MEMORY TGR 




10 


12 


3Q008 


28.41.71.1 


INSTRUCTION CORRECT MEMORY TGR 




10 


11 


3Q009 


28.15.10.1 


Y LEFT TO Z RIGHT MEMORY TGR 




10 





3Q010 


28.15.30.1 


Y RIGHT TO Z LEFT MEMORY TGR 




10 


1 


3Q011 


28.15.40.1 


MODIFIED Z LEFT MEMORY TGR 




17 


12 


3Q012 


28.15.20.1 


MODIFIED Z RIGHT MEMORY TGR 




17 


11 


3Q013 


28.15.70.1 


Y LEFT TO Z LEFT MEMORY TGR 




17 





3Q014 


28.42.71.1 


PREPARE FOR I-UNIT RECOVERY 




17 


1 


3Q015 


28.42.83.1 


INITIAL PROGRAM LOAD 




17 


2 


3Q016 


28.42.82.1 


INTERRUPT OPERATION 




17 


3 


3Q017 


28.51.07.1 


Z RIGHT SPECIAL ADDRESS 00-15 




17 


4 


3Q018 


28.51.07.1 


Z RIGHT INDEX ADDRESS 16-31 




17 


5 


3Q019 


28.51.07.1 


Z RIGHT NON EXISTENT ADDRESS 




17 


6 


3Q020 


28.71.14.1 


INDEX STORAGE FETCH 3 DX J FETCH 




17 


7 


3Q021 


28.71.24.1 


CHECKER CYCLE WITH XSF3 




17 


8 


3Q022 


28.71.34.1 


COUNT ZERO REFILL M 




17 


9 
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INDICATORS 



M3-04-3 



TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd) 





TRIGGER 




SCAN 




CARD 


INDICATOR 


LOCATION 




CARD 


CARD 


ROW 


LOCATION 


(ALD PAGE) 


DESCRIPTIVE TITLE 


NO. 


COL. 


(T TO B) 


3Q023 


28.71.40.1 


PROGRAM BRANCH OK 




18 


12 


3Q024 


28.72.24.1 


BLOCK CHECK 1Y M 




18 


11 


3Q025 


28.72.34.1 


BLOCK CHECK 2Y M 




18 





3Q026 


28.72.44.1 


RETURNED TO 1Y DX 




18 


1 


3Q027 


28.72.54.1 


RETURNED TO 2Y DX 




18 


2 


3Q02S 


28.72.64.1 


RETURNED TO Y 




18 


3 


3R001 


28.41.11.1 


RESET 1 EXECUTE TRIGGER 




7 


11 


j 3R002 


28.41.21.1 


INSTRUCTION FETCH TO 1Y EXECUTE TGR 




7 





i 3R003 


28.41.31.1 


INSTRUCTION FETCH TO 2Y EXECUTE TGR 




7 


1 


i 3R004 


28.41.41.1 


INSTRUCTION COUNTER ADVANCE EXEC TGR 1 




7 


2 


; 3R005 


28.41.41.1 


INSTRUCTION COUNTER ADVANCE EXEC TGR 2 




7 


3 


■ 3R006 


28.41.51.1 


INSTRUCTION WORD CHECK 1Y EXECUTE TGR 




7 


4 


3R007 


28.41.61.1 


INSTRUCTION WORD CHECK 2Y EXECUTE TGR 




7 


5 


3R008 


28.41.71.1 


INSTRUCTION CORRECT EXECUTE TGR 




7 


6 


3R009 


28.15.11.1 


Y LEFT TO Z RIGHT EXECUTE TGR 




7 


7 


3R010 


28.15.30.1 


Y RIGHT TO Z LEFT EXECUTE TGR 




7 


8 


3R011 


28.15.40.1 


MODIFIED Z LEFT EXECUTE TGR 




7 


9 


3R012 


28.15.20.1 


MODIFIED Z RIGHT EXECUTE TGR 




8 


12 


3R013 


28.15.70.1 


Y LEFT TO Z LEFT EXECUTE TGR 




8 


11 


3R014 


28.42.51.1 


STORE WATT LA TO 16-31 OR 11&12 




8 





3R015 


28.42.84.1 


INITIAL PROGRAM LOAD FROM EXCHANGE 




8 


1 


3R016 


28.42.81.1 


LOOKAHEAD RECOVERY MODE 




8 


2 


3R017 


28.51.08.1 


Z LEFT SPECIAL ADDRESS 00-15 




8 


3 


3R018 


28.51.08.1 


Z LEFT INDEX ADDRESS 16-31 




8 


4 


3R019 


28.51.08.1 


Z LEFT NON EXISTENT ADDRESSS 




8 


5 


3R020 


28.70.14.1 


BRANCH DEC 3 M 




8 


6 


3R021 


28.70.24.1 


BRANCH EMF 5 Ml 




8 


7 


3R022 


28.70.24.1 


BRANCH EMF 5 M2 




8 


8 


3R023 


28.70.24.1 


BRANCH EMF 5 M3 




8 


9 


3R024 


28.70.34.1 


EXTERNAL MEMORY FETCH 1 Ml 




9 


12 


3R025 


28.70.34.1 


EXTERNAL MEMORY FETCH 1 M2 




9 


11 


3R026 


28.70.44.1 


INDEX STORAGE FETCH 1 DX 1ST FETCH 




9 





3R027 


28.70.54.1 


INTERNAL REGISTER FETCH 1 M 




9 


1 


3R028 


28.70.64.1 


CHECKER CYCLE WITH XSF1 




9 


2 


3R029 


28.70.74.1 


EXTERNAL MEMORY FETCH 6 M 




9 


3 


3S033 


22.11.01.1 


1 Y REGISTER POS 00-31 




11 


12-9 


THROUGH 


THROUGH 






12 


12-9 


3S064 


22.11.35.1 






13 


12-4 


3S065 


22.11.19.1 


1Y REGISTER PARITY 00-17 OR COO 




16 


2 


3S066 


22.11.26.1 


1Y REGISTER PARITY 18-23 OR C01 




16 


3 


3S067 


22.11.31.1 


1Y REGISTER PARITY 24-27 OR C02 




16 


4 


3S068 


22.11.36.1 


1Y REGISTER PARITY 28-31 OR C04 




16 


5 
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M3-04-3 SWITCHES 



DESCRIPTION 

This category contains a brief functional description of each CPU 
control switch on the 7101 CE console. These switches are listed 
under the following headings: 

a. 7101 CE Console Level Switches 

b. 7101 CE Console Pulse Switches 

c. 7101 CE Console Marginal Check Controls 

7101 CE CONSOLE LEVEL SWITCHES 

The level switches on the 7101 CE console are shown in block diagram 
form on systems page 73.03.01.1. These switches are listed according 
to sequential console co-ordinates. 

A3B29-A3B60 and A3D29-A3D60 PANEL KEYS - These 64 2-position 
switches are used as a data source when executing a single -store or a 
consecutive -store operation, as an instruction source when executing 
an enter -instruction operation, and as a data source when in the main- 
tenance mode and executing a fetch-type instruction that selects address 4. 

The output of the PANEL KEYS (aO bit if the switch is in the normal posi- 
tion and a 1 bit if it is in the down position) can be modified by the setting 
of the 3-position (normal, up, and down) PANEL KEY SET 10 and PANEL 
KEY SET 01 switches. If both of these switches are in the up position, 
the output of the PANEL KEYS will be all 0's regardless of the PANEL 
KEYS setting. If both of these switches are in the down position, the 
output of the PANEL KEYS will be all l's regardless of the PANEL 
KEYS setting. If the PANEL KEY SET 01 switch is in the down posi- 
tion and the PANEL KEY SET 10 switch is in either the normal or up 

position, the PANEL KEYS data will be OR'ed with a 010101 01 

pattern. If the PANEL KEY SET 10 switch is in the down position and 
the PANEL KEY SET 01 switch is in either the normal or up position, 

the PANEL KEYS data will be OR'ed with a 101010 10 pattern. If 

both of these switches are in the normal position, the PANEL KEYS 
data will not be modified. 



A3F31-A3F48, ADDRESS KEYS 0-17 - The contents of these 2-position 
switches are gated (a bit if the switch is in the normal position and a 
1 bit if it is in the down position) into the W register when the DISPLAY 
or STORE pushbutton is depressed. The W register is then used to 
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select the storage address from which data will be fetched for display 
in the X and Y registers or into which data will be stored from the 
PANEL KEYS. 

A3F49 MAINT MOD E -When set (down), this switch places the CPU in the 
maintenance mode to condition the Allow Error Inject (ALLOW ER INJ) 
level switch and the console pushbutton switches for maintenance oper- 
ations. In addition, when this switch is set, all references to storage 
address 4 are interpreted as a fetch of the information from the PANEL 
KEYS. 

A3F50, TIME CLK (DISABLE) - When set (down), this switch inhibits 
the stepping of the time clock and interval timer. 

A3F51 IRPT (DISABLE) - When set (down), this switch inhibits the exe- 
cution of all interrupts that normally result from the setting of indicator 
register bits. This switch also inhibits the interrupt that is initated by 
the Force Enable on Execute instructions. 

A3F52-A3F55, LA 1, 2, 3, 4 - When set (down), these switches set the 
disconnect tag for the associated level of lookahead. When this tag is 
set, the associated level of lookahead is bypassed for all lookahead 
loading operations. 

A3F56, RPT INST - When set (down), this switch enables the CPU to 
alternately gate the contents of the PANEL KEYS into the 1Y and 2Y 
registers. Execution of the repeat -instruction operation, which can 
be performed only in the maintenance mode, is initiated by depressing 
the START (Program) pushbutton (A3D24). When depressed, this 
pushbutton, instead of processing the sequential instructions of 
the stored program, causes the CPU to continually execute the 
full- or half-word instructions that were preset into the PANEL 
KEYS. If a branch instruction was preset into the PANEL KEYS, 
the instruction or instructions contained in the branch location will 
be executed before the instruction in the PANEL KEYS is repeated. 

A3F57, TC TEST - When set (down) , this switch allows the time clock 
and the interval timer to be stepped normally when the CPU is stopped. 
This switch is operative only if the TIME CLK switch is in the cleared 
(normal) position. 

A3A58, MULTI OP - When set (down), this switch has the same effect as 
depressing the SINGLE OP pushbutton (A3B26) at a 10-cps rate. This 
switch is operative only in the maintenance mode. 

A3F59, INH SCAN AND A3F60, ERR STOP - These two 3 -position (normal, 
up, down) switches function together to determine what action will be taken 
when a CPU error occurs . The effect of the switch settings on CPU operation 
is noted below: 
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Condition 



INH SCAN 



ERR STOP 



Effect 



Normal 



Normal 



Down 

Up 
Normal 



Normal 



Normal 



Down 



When an error occurs, the CPU 
clock is stopped and a scan op- 
eration is performed. After the 
scan operation is completed, the 
CPU clock is automatically re- 
started to reinitiate normal CPU 
operation. 

Scanning is suppressed and the 
CPU clock is not stopped on 
error. 

Same as condition 1 except that 
single ECC errors are ignored. 

Same as condition 1 except that 
CPU operation is not resumed 
after the scan. 



Down 



Up 



Down 



Down 



CPU operation stops on any 
error; scanning does not occur. 

On all errors except single ECC 
errors, the CPU clock is stopped 
and a scan operation is performed. 
CPU operation is not resumed 
after the scan. 



7. 
8. 



Normal 
Down 



Up 

Up 



Same as condition 6. 

CPU stops on all errors but 
single ECC errors; scanning does 
not occur. 



Up 



Up 



Same as condition 6. 



A3F61, READ (INDEX STG TEST) - When set (down), this switch conditions 
CPU circuits so that a continuous read test can be performed on the selected 
index storage register or registers. Execution of this test, which can be per- 
formed only in the maintenance mode, is initiated by the START XS TEST 
(A3A16) pushbutton. When depressed, this pushbutton causes the CPU to 
generate a continuous series of index storage read test cycles. 
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The index storage register to be tested is selected by the W register which was 
initially preset from the ADDRESS KEYS upon the execution of a display or 
store operation. If the Address Advance (ADR ADV) switch is set, the contents 
of the W register will be increased by 1 at the end of each index storage read 
test cycle so that consecutive index storage registers can be tested sequentially. 

The information read out of the selected index storage register is parity- 
checked by the I checker. If an error is detected, the error signal will set the 
index storage error trigger. In addition, if the Error Stop (ERR STOP) switch 
is set, the error signal will terminate the read test. 

A3F62, WRITE (INDEX STG TEST) - When set (down), this switch conditions 
CPU circuits so that a continuous read, clear, and write test can be performed 
on the selected index storage register or registers." Execution of this test, 
which can be performed only in the maintenance mode, is initiated by the 
START XS TEST (A3A16) pushbutton. When depressed, this pushbutton causes 
the CPU to generate a continuous series of index storage read, clear, and write 
test cycles. These test cycles respectively read out the information in the 
selected storage index and rewrite the original information (read out into the 
X register) into the selected index storage register. The index storage register 
to be tested is selected by the W register which was initially preset from the 
ADDRESS KEYS upon the execution of a display or store operation. If the 
Address Advance (ADR ADV) switch is set, the contents of the W register will 
be increased by 1 at the end of each index storage read, clear, and write 
test cycle sequence so that consecutive index storage registers can be tested 
sequentially. 

The information read out of the selected index storage register is parity- 
checked by the I checker. If an error is detected, the error signal will set 
the index storage error trigger. In addition, if the Error Stop (ERR STOP) 
switch is set, the error signal will terminate the test. 

A3F63, ADR ADV (INDEX STG TEST) - When set (down), this switch causes 
a 1 to be added to the W register at the end of each test sequence when 
either the index storage read or index storage write test is executed. 

A3F64, ERR STOP (INDEX STG TEST) - When set (down) , this switch 
routes the index storage read or index storage write parity error signal 
to terminate the test. The test can be reinitiated by resetting the index 
storage error trigger and depressing the START XS TEST (A3A16) pushbutton. 

A3F65, PANEL KEY SET 01; and A3F66, PANEL KEY SET 10 - These two 
3-position (normal, up, down) switches function together to modify the 
output of the PANEL KEYS during the execution of single -store, consecutive- 
store, and enter -instruction operations and during the maintenance mode 
execution of fetch-type instructions that select address 4. If both of these 
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switches are in the up position, the output of the PANEL KEYS will be all 
O's regardless of the PANEL KEY setting. If both of these switches are 
in the down position, the output of the PANEL KEYS will be all l's 
regardless of the PANEL KEY setting. If the PANEL KEY SET 01 switch 
is in the down position and the PANEL KEY SET 10 switch is in either the 
normal or' up position, the PANEL KEYS data will be OR'ed with a 010101 — —01 
pattern. If the PANEL KEY SET 10 switch is in the down position and the 
PANEL KEY SET 01 switch is in either the normal or up position, the PANEL 
KEYS data will be OR'ed with a 101010 — -10 pattern. If both of these switches 
are in the normal position, the PANEL KEYS data will not be modified. 

A3F67, SCAN TEST - When set (down), this switch enables the maintenance 
mode operation of the SCAN TEST RING RESET (A3B14) and SCAN TEST 
STEP (A3B16) pushbuttons. These pushbuttons are used to control the stepping 
and resetting of the CPU scanner circuitry during test operations. 

A3F68, COMP (PLS MODE) - When set (down), this switch causes a computer 
reset operation to be automatically performed approximately every millisecond. 
Following the reset, the CPU clock is automatically restarted, and enter - 
instruction and program -start operations are initiated. 

A3F69. MSTR (PLS MODE) - This switch is used only in conjunction with 
switch A3F68 (COMP, PLS MODE). When both of these switches are set 
(down), a master reset operation is automatically performed approximately 
every millisecond. Following the reset, the CPU clock is automatically 
restarted, and enter -instruction and program -start operations are initiated. 

A3F70, ALLOW ER INJ - When set (down), this switch enables the maintenance 
mode operation of the ERR INJECT ON (A3B20) and ERR INJECT OFF (A3B22) 
pushbuttons. 

7101 CE CONSOLE PULSE SWITCHES 

The pulse switches contained on the 7101 CE Console are shown in block 
diagram form on systems page 73.04.01.1. These switches are listed according 
to sequential console co-ordinates. 

A3A14, INIT PROG LOAD - This pushbutton, which duplicates the function 
of the INITIAL PROGRAM LOAD pushbutton on the 7152 console and the 
INITIAL LOAD pushbutton on the Exchange CE console, is used in conjunction 
with the CHANNEL SIGNAL pushbuttons on various I/O devices to initially 
load a program into the system without executing a programmed Read 
instruction. The program to be loaded must start with a control word that 
specifies the number of words to be read and the core storage address into 
which the first program instruction is to be stored. After the program has 
been stored, the CPU automatically starts the execution of the new program. 
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When initially setting up the manual controls for an initial program load 
operation, the operator must first depress the CHANNEL SIGNAL pushbutton 
on the I/O device that is to be subsequently used for this purpose. Since a 
tape drive unit will generate a channel signal at the end of a rewind operation, 
the operator must ensure that such an operation is not in process unless the 
tape drive unit being rewound is to be used as the program source. After the 
desired channel signal has been generated, the operator can initiate the 
initial program load operation by depressing the INITIAL PROGRAM LOAD 
pushbutton. 

When depressed, the INITIAL PROGRAM LOAD pushbutton will cause the 
following sequence: 

a. A program halt operation will be executed to terminate the execution 
of the stored program. 

b. A master reset operation will be executed to reset all of the control 
and error triggers in the CPU. 

c. A start clock operation will be executed to reinitiate the generation 
of controlled clock pulses. 

d. An initial program -load-start pulse will be sent to the Exchange. 
This pulse will: 

1. Reset the Exchange circuits to terminate all I/O operations. 

2. Reset all control words in the Exchange to zero. 

3. Reset all I/O devices to an initial power -on status. 

4. Set the Exchange circuits so that the channel signal 
will be interpreted in a special way. 

After the INITIAL PROGRAM LOAD pushbutton is depressed, the selected 
channel signal will cause the following sequence : 

a. The Exchange circuits will store a simulated control word into 
the associated control word location. This control word will 
contain the following: 

1. Data word address = 4 

2. Chain flag = 1 

3. Multiple flag = 

4. Skip flag = 

5. Count = 1 

6. Refill address = 4 
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Note 

Data word address 4 refers to a special core 
storage location which is used only during initial 
program load operations. 

b. The Exchange circuits will execute a simulated read instruction 
on the selected channel to initiate the loading of the desired 
program. 

c. The first word read from the selected I/O device will be stored 
in the special core storage location (address 4). Since the 
simulated control word is then exhausted, its refill address 
will cause the next control word to be fetched from location 4 
which was just loaded with, the first word of the desired program. 
This new control word will specify the address at which the first 
program instruction is to be stored and the number of program 
words that are to be stored. After the new control word is stored 
into the associated control word location, reading will continue as 
in normal operation. 

d. After the read operation is completed, the Exchange circuits will 
send an initial -start signal to the CPU. 

e. Upon receipt of the initial -start signal, the CPU circuits will 
fetch and execute the instruction contained in the location 
specified by the data word address field of the control word that 

was initially stored into address 4. In order to continue the execution 
of the newly stored program, this instruction, which is the first 
instruction of the stored program, must be a Branch Disabled 
instruction to the address of the second instruction. As a result of 
this requirement, the second instruction of the newly stored program 
is actually the first instruction of the desired program. 

A3A16, START XS TEST - When depressed, this pushbutton initiates a series 
of index storage read or index storage read, clear, and write test cycles. The 
type of test cycles that are generated and the type of test control this is 
exercised is determined by the status of the INDEX STORAGE TEST level 
switches (A3F61-A3F64). The index storage test can be terminated by a stop- 
on -error condition or by setting the applicable level switch (A3F61 or A3F62) 
to the NORMAL position. 

A3A18, DISPLAY - When depressed, this pushbutton causes the contents of the 
X register to be transferred into the 2Y register and the contents of the 
ADDRESS KEYS selected storage register (except locations 1,3, and 5 through 
12) to be transferred into the X and 1Y registers for display purposes. This 
pushbutton will also cause the contents of the ADDRESS KEYS to be transferred 
into the W register to preset this register for consecutive -display (CONS 
DISPLAY) operations. 
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A3020, CONS DISPLAY - When depressed, this pushbutton causes: 

a. The contents of the X register to be transferred into the 2Y 
register. 

b. The contents of the W register to be increased by 1. 

c. The contents of the selected storage register to be transferred 
into the X and 1Y registers for display purposes. The storage 
register contents selected for display are addressed by the contents of 
the modified W register. 

A3A22, STORE - When depressed, this pushbutton causes the contents of the 
PANEL KEYS (modified by the PANEL KEY SET UP switches) to be transferred 
into the X and 1Y registers. The contents of the X register are subsequently 
stored into the storage register (except storage register 1) specified by the contents 
of the ADDRESS KEYS. This pushbutton will also cause the contents of the 
ADDRESS KEYS to be transferred into the W register to preset this register 
for consecutive -store (CONS STORE) operations. 

A3A24, CONS STORE - When depressed, this pushbutton causes: 

a. The contents of the PANEL KEYS (modified by the PANEL KEY SET 
UP switches) to be transferred into the X and 1Y registers. 

b. The contents of the W register to be increased by 1. 

c. The contents of the X register to be transferred into the storage 
register (except storage register 1) specified by the modified 
contents of the W register. 

A3A26, ENTER INST - When depressed, this pushbutton causes the contents 
of the PANEL KEYS (modified by the PANEL KEY SET UP switches) to be 
transferred into the 1Y register. If the PROGRAM START or SINGLE OP 
pushbutton is then depressed, the half-word (1Y 0-31) or full -word (1Y 0-63) 
instruction in the 1Y register will be executed prior to resuming the normal 
execution of the program. 

A3B14, RING RESET (SCAN TEST) - When depressed, this pushbutton resets 
the CPU scan rings. This pushbutton is operative only if the SCAN TEST and 
MAINT MODE switches are set. 

A3B16, RING STEP (SCAN TEST) - When depressed, this pushbutton advances 
the CPU scan rings by one position. This pushbutton is operative only if the 
SCAN TEST and MAINT MODE switches are set. 
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A3B18, SCAN - When depressed, this pushbutton initiates a scan operation 
which produces the same result as an error detected during normal operation. 
This pushbutton is operative only if the clock is stopped, the MAINT MODE 
switch is set, and the INHIBIT SCAN switch is clear. 

A3B2Q, ON (ERR INJECT) - When depressed, this pushbutton sets bit 58 of 
the upper boundary register to inhibit the generation of boundary alarms and 
to enable bits through 8 of this register to be used to inject errors into the 
I checker output lines. This pushbutton is operative only if the MAINT MODE 
and ALLOW ER INJ switches are set. 

A3B22, OFF (ERR INJECT) - When depressed, this pushbutton clears bit 58 
of the upper boundary register. This pushbutton is operative only if the 
MAINT MODE and ALLOW ER INJ switches are set. 

A3B26, SINGLE OP - When depressed, this pushbutton causes one instruction 
to be loaded into lookahead from the I unit. The lookahead instruction will then 
be executed, and a new instruction will be transferred into the I unit if either 
the 1Y or the 2Y register is empty. This operation is similar to a program 
start, followed immediately by a program halt. 

A3C18, AXXB - When depressed, this pushbutton causes controlled clock pulses 
to be distributed at one -third of the normal clock frequency. The frequency 
of free -running clock pulses is not affected by this pushbutton. 

A3C20, 1 PULSE - When depressed, this pushbutton permits one controlled 
clock pulse (either an A or a B pulse, depending upon the status of the clock) 
to be distributed to the CPU. The clock must be stopped for this control to 
be operative. 

A3C22, 2 PULSE - When depressed, this pushbutton permits two controlled 
clock pulses (either A and B or B and A, depending upon the status of the 
clock) to be distributed to the CPU. The clock must be stopped for this control 
to be operative. 

A3C24, 3 PULSE - When depressed, this pushbutton permits three controlled 
clock pulses (either ABA or BAB, depending upon the status of the clock) to be 
distributed to the CPU. The clock must be stopped for this control to be 
operative. 

A3D14, MASTER (RESET) - When depressed, this pushbutton resets the 
indicator register and all control and error triggers within the CPU. This 
pushbutton will also set the Program Halt Required, Program Halt, and I 
Recovery Required triggers to prepare the CPU for subsequent manual 
operations. 
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A3D16, ERR TGR (RESET) - When depressed, this pushbutton resets all of 
the error triggers within the CPU. 

A3D18, COMPUTER (RESET) - When depressed, this pushbutton resets the 
indicator register and all of the control triggers within the CPU. This 
pushbutton will also set the Program Halt Required, Program Halt, and I 
Recovery Required triggers to prepare the CPU for subsequent manual 
operations. 

A3D20, START (CLOCK) - When depressed, this pushbutton reinitiates the 
distribution of controlled clock pulses to the CPU. This pushbutton is effective 
only if the clock had been previously stopped by means of the STOP pushbutton. 

A3D2 2, STOP (CLOCK) - When depressed, this pushbutton terminates the 
distribution of controlled clock pulses to the CPU after the next SBC pulse. 
Free -running pulses are not affected by this pushbutton. Control of the clock 
pulses is assumed by the 1 PULSE, 2 PULSE, or 3 PULSE pushbuttons. 

A3D24, START (PROGRAM) - When depressed, this pushbutton causes the I 
unit to resume loading instructions into the lookahead unit. If the information 
that was previously loaded into the I unit has been destroyed because of manual 
operations, this pushbutton will initiate an I unit recovery operation prior to 
resuming lookahead loading. However, if the information that was previously 
loaded into the I unit is still valid, lookahead loading will be resumed from the 
point at which it was previously stopped. 

A3D26, HALT (PROGRAM) - When depressed, this pushbutton causes a Program 
Halt to be set, thereby trigger -suppressing lookahead loading and allowing the 
instruction unit to fill up and wait for lookahead. Normally, this pushbutton 
is used to stop the execution of the program to permit manual intervention. 

7101 CE CONSOLE MARGINAL CHECK CONTROLS 

The marginal check controls contained on the 7101 CE console are shown in 
block diagram form on systems page 02.04.00.1. These controls are listed 
according to sequential console co-ordinates. 

A3F075, RESET - This momentary contact toggle switch is used to deselect 
the marginal check selection circuits that were previously set by one of 
the MARGINAL CHECK SELECTION toggle switches. This switch, which is 
actuated by setting it to either the UP or DOWN position, is operative only 
if the CPU is in the maintenance mode and if the +6 MAR and -12 MAR 
Variacs are in the neutral or position. 
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A3F076-A3F093, MARGINAL CHECK SELECTION - These 18 momentary 
contact toggle switches are associated with the 18 frames of the CPU and 
are used to select the CPU frame or frames which will be subsequently- 
marginal checked. The MARGINAL CHECK SELECTION switches associated 
with the CPU frame or frames to be tested must be momentarily set to either 
the UP or DOWN position prior to the application of a marginal check voltage 
excursion. If the switch is momentarily set to the UP position, the associated 
CPU frame will be conditioned for a marginal check excursion on its +6v 
supply line. If the switch is momentarily set to the DOWN position, the 
associated CPU frame will be conditioned for a marginal check excursion 
on its -12v supply line. These switches are operative only if the CPU is in 
the maintenance mode and if the +6 MAR and -12 MAR Variacs are in the 
neutral or position. 

A3J097, FRAME SELECTOR - This 20-position rotary switch, which can be 
set to select any one of the 19 CPU frames, is used to select a particular 
CPU frame for voltage -monitoring purposes. The nine output lines of this 
switch, which represent the various voltage supply lines within the selected 
CPU frame, are connected as input lines to the METER RANGE SELECTOR 
switch. 

A3N097, METER RANGE SELECTOR - This 10-position rotary switch is 
used to connect the 7101 CE console marginal check voltmeter to any voltage 
supply line of the selected CPU frame. 

+6 MAR Variac - This Variac is used to apply both positive and negative 



voltage excursions to the +6v supply line of the selected CPU frames. This 
Variac is operative only if the CPU is in the maintenance mode. 

-12 MAR Variac - This Variac is used to apply both positive and negative 
voltage excursions to the -12v supply line of the selected CPU frames. This 
Variac is operative only if the CPU is in the maintenance mode. 

MEM DRVS Variac - This Variac is used to apply both positive and negative 
voltage excursions to the +60v supply line which is permanently connected to 
the index core storage driver circuits that are contained in CPU frame 14. 
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DESCRIPTION 

This category contains: 

a. An analysis of the file number coding scheme used for program identifi- 
cation. 

b. A brief description of the applicable CPU maintenance programs. 

c. The general procedure to be followed when marginal checking 
individual frames of the CPU. 



FILE NUMBER PROGRAM IDENTIFICATION CODE 

All maintenance programs used with the 7030 DPS are identified by a mnemonic 
code and a file number code,, The file number assigned to each program is a 
7-character alphanumeric code which signifies the following: 



a. 1st character- 



b. 2nd character- 



c. 3rd character- 

d. 4th character- 



e. 5th character- 



f. 6th character - 



Specifies the Data Processing System, 
Example: The letters J and K are used to designate 
the 7030 DPS. 

Specifies the type of program control. 
Examples: A designates self-control. 

B designates SSIP control. 

C designates DCP control. 

Blank 

Specifies a major area of the system. 
Examples: A designates the CPU. 

B designates the CSU. 

C designates the Tape System. 

E designates the Exchange. 

F designates the FIX program. 

N designates peripheral units. 

S designates the systems test. 

T designates the Disk System. 

U designates a utility program. 

Specifies a detailed area of the system, using letters 
A through Z. 

Specifies the program number, using numbers 1 
through 9. 
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7th character- Specifies revision level, using letters A through Z. 



MAINTENANCE PROGRAM ABSTRACTS 

The following list briefly describes the current 7101 CPU maintenance pro- 
grams. The program listing and the associated detailed writeup for each 
program are available in the program library. 

I-BOX 1: The I-BOX 1 program (File No. JA AX1) is a go/no-go type of 
reliability program which tests the following I-unit instructions: 

a. Unconditional Branch 

b. Direct Index Arithmetic except RNX, LVE , and SVA 

c. Immediate Index Arithmetic except LVS 

d. Index Branching 

e. Store Instruction Counter If 

If no errors exist, this program will cycle indefinitely. If an error is detected, 
the program will branch to a specified address and hang up. This program 
should be run before any other CPU maintenance program. 

SENSE SWITCH INTERROGATION PROGRAM (SSIP). This maintenance con- 
trol program (File No. JA UA1) controls the execution of all CPU maintenance 
programs except the SMFI-1 program. This program contains eight options 
which are selected by sense switches (PANEL KEYS) as follows: 



PANEL KEYS 
Position 


Option 


32 


- 


Suppress error printout 


33 


- 


Stop on error 


34 


- 


Repeat each test 100 times, and 
print number of errors 


35 


- 


Repeat current test indefinitely 


36 


- 


Print out section identity 


37 


- 


Repeat block of tests 


38 


- 


Start each test enabled 


39 


_ 


Spare 
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An option is selected when the associated PANEL KEYS switch on the 7101 CE 
console is placed in the DOWN position. In addition to these options, this pro- 
gram contains four print formats: identity print, single error print, total error 
count, and indicator printout as a result of an interrupt. 

I-BOX 2 : The I-BOX 2 program (File No. JB AX2) checks the CPU for proper 
execution of the Store Zero , Compare Value , and Compare Count instructions 
and for proper selection of an index storage register. This program, which 
operates under control of the SSIP program, should normally be executed after 
the I-BOX 1 program. 

I-BOX 3 : The I-BOX 3 program (File No. JB AX3) checks the CPU for proper 
loading and storing of index registers. This program, which operates under 
control of the SSIP program, should normally be run after the I-BOX 2 pro- 
gram. 

I-BOX 4 : The I-BOX 4 program (File No. JB AX4) checks the CPU for proper 
execution of the Transmit and Swap instructions and varied instructions in the 
direct index, immediate index, index branch, and miscellaneous classes. This 
program, which operates under control of the SSIP program, should normally 
be run after the I-BOX 3 program. 

I-BOX 5 : The I-BOX 5 program (File No. JB AX5) exercises the programming 
features of the CPU such as the time clock, the interrupt system, and bound- 
ary control. This program, which operates under control of the SSIP program, 
should normally be run after the I-BOX 4 program. 

VFL INSTRUCTION (VFL INSTRUCT) : The VFL INSTRUCT program (File 
No. JB AVI) checks the execution of all VFL instructions and the associated 
SAU control circuits. This program, which operates under control of the SSIP 
program, should normally be run after the I-BOX 5 program. 

FLOATING POINT INSTRUCTION (FLO PNT INST) : The FLO PNT INST pro- 
gram (File No. JB AFl) checks the execution of all floating point instructions 
and associated control circuits. This program, which operates under control 
of the SSIP program, should normally be executed after the VFL INSTRUCT 
program. 

I-BOX, I-CHKR: The I-BOX, I-CHKR program (File No. JB AC1) checks the 
reliability of the I checker. This program, which operates under control of 
the SSIP program, should be used after the I-unit programs are executed or 
when the I checker is suspected of being faulty. 

MEMORY 1: The MEMORY 1 program (File No. KC BA1) uses a number of 
tests to check the operation of all core storage units. Error injection is used 
to check the error correction bits and to isolate single bit failures. The pro- 
gram operates under self-control. 
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SYSTEMS EVALUATION (SEVA): The SEVA program (File No. KA SSI) is an 
overall test of the central processor unit and all available I/O devices. Random 
numbers are used in algebraic problems, using VFL and floating point arith- 
metic. Solutions are obtained and checked for accuracy. Random numbers are 
also used in information transfers to I/O devices to check these units. The 
program is completely self-controlled. 

GENERAL PROCEDURE FOR MARGINAL CHECKING INDIVIDUAL FRAMES OF CPU 

1. Refer to table 3.6.1 to determine which program(s) should be executed 
to exercise circuits within CPU frame(s) to be checked. 

2. Refer to applicable program writeup for specific loading and operating 
procedures. 

3. Load and execute program to ensure reliability of CPU under non- marginal 
check conditions. If an error is detected, correct system operation before 
continuing to step 4. 

4. Stop program. 

5. Set FRAME SELECTION switch for frame to be tested. Set this momen- 
tary contact toggle switch to UP position if +6v line is to be varied or to 
DOWN position if -12v line is to be varied. 

6. Set METER RANGE SELECTOR rotary switch to voltage line that is to be 
varied. 

7. Set FRAME SELECTOR rotary switch to frame that is to be voltage- 
monitored. 

8. Start program. 

9. Turn knob on applicable Variac to obtain excursion specified in table 3.6.1. 

10. Allow program to make several passes with margin applied, and then 
perform following: 

a. If program runs successfully, either check CPU circuits with an 
excursion of the opposite polarity as in step 9 or proceed to step 11. 

b. If program does not run satisfactorily, repair system and repeat 
steps 4 through 10. 
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11. Stop program, and reset Variac to its position (red light will go out). 
Deselect CPU frame selection control circuits by setting marginal check 
RESET switch (momentary contact toggle switch) to either UP or DOWN 
position. 

12. Repeat steps 2 through 10 for other marginal check voltage. 

13. Repeat steps 1 through 11 to check circuits within other CPU frames. 
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TABLE 3.6.1. MARGINAL CHECK FRAME SELECTION CHART 



Program Number 


CPU Frame Number 










11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


JAAXi 






X 


X 


X 


X 


X 


X 


X 


X 


















JB AX2 


X 


X 


X 


X 


X 


X 


X 






X 
















X 


*JB AX3 


X 


X 


X 


X 


X 


X 


X 






















X 


JB AX4 






X 


X 


X 


X 


X 


X 


X 


X 
















X 


JB AX5 






X 


X 


X 


X 


X 


X 


X 


X 
















X 


JB AVl 
















X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


JB AF1 
















X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


JB ACl 






X 


X 


X 


X 


X 






X 


















KC BA1 


X 


X 









































































Notes: X - Specifies that the associated program should run successfully with a ±2v excursion on the +6 or -12v line. 

* This program is also used to marginal check the index core storage drivers (located in frame 14) which are 
permanently associated with the MEM DRIVERS Variac. The index core storage circuits should operate 
satisfactorily with a ±2% excursion applied to the +63v (nominal) supply voltage that is applied to these drivers. 
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M3-Q4-3 ERROR ANALYSIS 



DESCRIPTION 

This category contains a brief discussion of the I unit conditions under which 
particular bits of the indicator register will be set for CPU 7101, Serial No. 
30,004 and higher . 
MACHINE CHECK INDICATOR 

The machine check (MK) indicator (bit of the indicator register) is set di- 
rectly from the nonidentifiable check (NIDC) trigger in the I unit. The NIDC 
trigger can be set under any of the following conditions: 

a. A conditional index adder error (refer to table 3.7.1). 

b. A conditional uncorrectable error (refer to table 3.7.2). 

c. Any error that occurs during the advancing of the instruction counter. 

d. A conditional I unit parity error (refer to table 3.7.3). 

e. An index storage address check which does not condition the 
identification check (IDC) trigger in the I unit. 

f. A conditional memory check (refer to table 3.7.4). 

Note: The conditions for gating the 1Y and 2Y MC triggers to 
the IDC or NIDC triggers are shown in table 3.7.5. 

g. A store address, return address, or boundary register parity 
error that is detected by the storage bus control circuits. 

INSTRUCTION REJECT INDICATOR 

The instruction reject (IJ) indicator (bit 2 of the indicator register) is set from 
the identifiable check (IDC) trigger in lookahead, which in turn is set from the 
Z right or Z left identifiable check (ZRIDC or ZLIDC) trigger in the I unit. The 
ZRIDC and ZLIDC triggers can be set under any of the following conditions: 

a. A conditional I unit parity error when using ZR or ZL controls 
(refer to table 3.7.6). 

b. A conditional uncorrectable error when using ZR or ZL controls 
(refer to table 3.7.7). 

c. A conditional index adder error when the NIDC trigger is not 
conditioned (refer to table 3.7.8). 

d. The 1Y or 2Y IDC trigger is set and the corresponding Y to Z 
transfer trigger is also set (refer to table 3.7.9). 
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e. A lookahead parity error when using ZR or ZL controls. 

f. A conditional index storage address check when using ZR 
or ZL controls (refer to table 3.7.10). 

g. A memory check if the NIDC trigger is not conditioned. 
OPERATION CODE INVALID INDICATOR 

The operation code invalid (OP) indicator (bit 15 of the indicator register) 
is set if an undefined operation code is detected or if one of four special con- 
ditions exists. Invalid operation codes associated with VFL, I/O, and FP in- 
structions are noted in table 3.7.11, and invalid operation codes associated with 
I unit instructions are noted in table 3.7.12. 

The special conditions under which the OP indicator is set are noted below: 

a. VFL store instruction specifies immediate addressing. 

b. Progressive indexing (PX) is specified and the I-field is zero. 

c. The Z register contains the left half word of two full-word 

instructions. 

d. A miscellaneous instruction is decoded while the full-word 
(FW) trigger is on. 

ADDRESS INVALID INDICATOR 

The address invalid (AD) indicator (bit 16 of the indicator register) is set from 
the AD trigger in lookahead, which in turn is set from the Z left or Z right 
address invalid (ZLAD or ZRAD) trigger in the I unit or the AD trigger in the 
SAU or PAU unit. 

The AD indicator will be set under any of the following conditions: 

a. An out-of-bounds address is detected by the storage bus control circuits 
during the execution of an instruction fetch operation. The above error 
condition, which includes the free instruction fetch for IRPT OP, IPL OP, 
EX OP and EXTD OP conditions, will set the appropriate trigger only if the 
repeat 'instruction level switch (located on the 7101 CE console) is in the 
NORMAL position. 

b. A data store or data fetch boundary alarm is detected during the execu- 
tion of VFL, IO, and FP instructions (refer to table 3. 7. 13). 
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c. A data store or data fetch boundary alarm is detected during the execu- 
tion of I unit instructions (refer to table 3. 7. 14). 

UNENDED SEQUENCE OF ADDRESSES INDICATOR 

The unended sequence of addresses (USA) indicator (bit 17 of the indicator 
register) is set directly from the USA trigger in the I unit. The USA trigger 
is set if more than 1 ms passes during the execution of an EX, EXID, 
or LVE instruction. The elapsed time is detected by use of a PUSA (prepare 
for a USA condition) trigger, which is set when a time clock break in pulse 
occurs during the execution of these instructions and reset at the completion 
of these instructions. When set, the PUSA trigger will gate the next time clock 
advance pulse (1 ms later) to set the USA trigger. 

EXECUTE EXCEPTION INDICATOR 

The execute exception (EXE) indicator (bit 18 of the indicator register) is set 
by: 

a. The LOP3 sequencer if a successful branch condition is detected 
during EX mode operation. 

b. The LOP4 sequencer if a branch disabled (BD) or store instruction 
counter on branch disabled (SIC-BD) instruction is decoded during 
EX mode operation. ~ 

DATA STORE INDICATOR 

The data store (DS) indicator (bit 19 of the indicator register) is set from the 
DS trigger in lookahead, which in turn is set (except during the execution of a 
SIC-BI instruction) from the ZDS trigger in the I unit. The ZDS trigger is set 
on boundary alarms according to the conditions noted in table 3.7.15. This in- 
dicator will also be set if a VFL or FP instruction attempts to store data into 
storage location 2 or 3. 

DATA FETCH INDICATOR 

The data fetch (DF) indicator (bit 20 of the indicator register) is set from the 
DF trigger in lookahead, which in turn is set from the ZDF trigger in the I unit. 
The ZDF trigger is set on boundary alarms according to the conditions noted 
in table 3.7.16. This indicator will also be set if a VFL or FP instruction 
attempts to fetch the data from storage location 1, 2, or 3. 
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INSTRUCTION FETCH INDICATOR 

The instruction fetch (IF) indicator (bit 21 of the indicator register) is set from 
the IF trigger in lookahead, which in turn is set from the Z right or Z left in- 
struction fetch (ZRIF or ZLIF) trigger in the I unit. The ZRIF or ZLIF trigger 
is set if an out of bounds address is detected by the storage bus control circuits 
during the execution of an instruction fetch operation. The above error con- 
dition/which includes the free instruction fetch for IPL OP, EX OP, and EXID 
OP conditions, will set the appropriate IF trigger only if the repeat instruction 
level switch (located on the 7101 CE console) is in the NORMAL position. 

If the above operation fetches a branch instruction, the ZRIF or ZLIF trigger 
will be set only if a boundary alarm is generated, the branch condition is 
successful, and the branch address is valid. If the above operation fetches a 
BB or BI instruction, then the appropriate IF trigger will be set directly on a 
boundary alarm. Under this condition, however, the ZRIF and ZLIF triggers are 
not gated to the IF trigger in lookahead. 
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TABLE 3.7.1. INDEX ADDER ERROR CONDITIONS THAT SET NIDC TRIGGER 



TMTD + TMTI + SWPD + SWPI 



BRANCH 



TIME CLOCK OP 



IRPT OP + IPL OP 



IRPT OP 



E-BOX SIC - BI + SIC - CB + SIC - CBR 



TMTD + SWPD + SDOP + CDOP + SSOP 
+ CSOP + XSWT + XSRT 



RAMI E 



LAMl E 



CNT1 E 



CNT1 EM 



ADD1 E 



ADD1 EM 



ADD3 E 



ADD5 E 



IAU ERROR 



Legend: A - AND 

Note: The NIDC (nonidentifiable check) trigger is subsequently sampled to set the 
MK (machine check) indicator (bit of the indicator register). 
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TABLE 3JL2. UNCORRECTABLE I UNIT ERROR CONDITIONS THAT 

SET NIDC TRIGGER 



TMTD + TMTI + SWPD + SWPI 


A 












RENAME 




A 










SWPD + SWPI 






A 








E - BOX SIC - BI + SIC - CB - SIC - CBR 








A 






LDX3 E 


A 












LDX4E 




A 


A 








LDX5 E 








A 




— 


EMF3M 


A 








A 


EMF4M 






A 






A 


LST3 E 










A 




LST4E 












A 


UNCORR ERROR 


A 


A 


A 


A 


A 


A 



Legend: A - AND 

Note: The NIDC (nonidentifiable check) trigger is subsequently sampled to 
set the MK (machine check) indicator (bit of the indicator register). 
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TABLE 3.7.3. I UNIT PARITY ERROR CONDITIONS THAT SET NIDC TRIGGER 

A 



TMTD + TMTI + SWPD + SWPI 



SWPD + SWPI 



RENAME 



ANY SIC - BRANCH 



CHK4E 



CHK5 E 



LST1 E 



LST3 E 



LST4 E 



LOP3E 



LDX3 E 



LDX4 E 



EME3 NM 



EMF4NM 



Z-XA 



NO-OP 



BROK 



A 



I -BOX PARITY ERROR 

Legends: A - AND 

A - NOT AND 

Note: The NIDC (nonidentifiable check) trigger is subsequently sampled to 
set the MK (machine check) indicator (bit of the indicator register). 
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TABLE 3.7.4. MEMORY CHECK CONDITIONS THAT SET NIDC TRIGGER 



TMTD + TMTI + SWPD + SWPI 



SWPD + SWPI 



RENAME 



LDX3E 



LDX4E 



LST3 E 



LST4 E 



MEMORY CHK 



A 



Legend: A - AND 

Note: The NIDC (nonidentifiable check) trigger is subsequently sampled to 
set the MK (machine check) indicator (bit of the indicator register). 
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TABLE 3.7.5. 1Y AND 2Y MEMORY CHECK CONDITIONS 
THAT SET IDC OR NIDC TRIGGERS 



EXID + LX + SX + RN + SV + SC + SR + SAD 




A 














A 












SWPD + SWPI + EXOP + EXID OP 




















A 










R + RCZ + ICR - I + ICRN - I + ICR + RN + 
PX + SDOP + CDOP + SSOP + CSOP 








A 














A 








CHK1 E 


A 














A 














LDX1 E 




A 














A 










LDX3 E 






A 
























LDX4 E 








A 












A 


A 








LDX5 E 










A 














A 






LDX6 E 












A 














A 




LST3 E 














A 
















LST4 E 




























A 


USE 1Y 


A 


A 




A 






















USE 2Y 
















A 


A 




A 








OA17 










A 


A 












A 


A 





Legends: A - AND 

A - NOT AND 

Note: The NIDC (nonidentifiable check) trigger is subsequently sampled to set the 
MK (machine check) indicator (bit of the indicator register). The IDC 
(identifiable check) trigger in lookahead is subsequently sampled to set the 
IJ (instruction reject) indicator (bit 2 of the indicator register). 
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TABLE 3.7.6. I UNIT PARITY ERROR CONDITIONS THAT SET IDC TRIGGER 



EXID + LX + SX + RN + SV + SC + SR + SAD 


A 














EXOP + EXID OP 




A 












EXOP 






A 










R + RCZ + ICR-I + ICRN-I + LID + 
ICR + EXOP + EXID OP + PX 








A 








R +RCZ 










A 






LG + DX AND NOT RN 












A 




LDX1 E 


A 














LDX4 E 




A 












CHK5 E 








A 








CHK6 E 










A 


A 




EMF4 M 




A 












CHK4 E 






A 










MOD ZL E + MOD ZR E 














A 


PXIN Y 














A 


FW NOT ST 














A 


XF + DEC ZL + DEC ZR 














A 



Legends: A — AND 

A - NOT AND 

Note: The IDC (identifiable check) trigger in lookahead is subsequently 
sampled to set the IJ (instruction reject) indicator (bit 2 of the 
indicator register). 
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TABLE 3.7.7. UNCORRECTABLE I UNIT ERROR CONDITIONS 

THAT SET IDC TRIGGER 



EXID + DXRN 


A 












R + RCZ 




A 








A 


EX OP + EXID OP 






A 






R + RCZ + ICR-I + ICRN-I + ICR + PX 








A 




— — 


SIC-CBR-CB + E-BOX SIC-BI 










A 


CHK1 E 


A 


A 










LDX3 E 






A 








LDX4 E 








A 




A 


LDX5 E 










A 


~A~ 


EMF4 M 













Legends: A — AND 

A - NOT AND 

Note: The IDC (identifiable check) trigger in lookahead is sub- 
sequently sampled to set the IJ (instruction reject) indicator 
(bit 2 of the indicator register). 
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TABLE 3.7.8. INDEX ADDER ERROR CONDITIONS THAT SET IDC TRIGGER 




CNT1 E 


A 






























RAMI E 




A 




























LAM1 E 






A 


























ADD1 E 








A 
























ADD2 E 










A 




















ADD3 E 












A 




















ADD4 E 














A 


















ADD 5 E 
















A 
















YL-ZR E 


















A 














YL-ZL E 




















A 












YR-ZR E 






















A 








____ 


YR-ZL E 
























A 






MOD ZR E 


























A 






MOD ZL E 




























A 


WBC TEST E 






























A 


USE ZR + ZL 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


IAU ERROR 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 



Legend: A — AND 

Note: The IDC (identifiable check) trigger in lookahead is subsequently sampled 
to set the IJ. (instruction reject) indicator (bit 2 of the indicator register). 
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TABLE 3.7.9. 1Y AND 2Y ERROR CONDITIONS 
THAT SET IDC TRIGGER 



1YMC 


A 








2YMC 






A 




UNCOR ERR 




A 




A 


IWC1 E LTH 


A 


A 






IWC2 E LTH 






A 


A 


ICOR E 




A 




A 



SET 1Y SET 2Y 

IDC roc 

Legend: A - AND 

Note: The IDC (identifiable check) 
trigger in lookahead is sub- 
sequently sampled to set the 
IJ (instruction reject) indi- 
cator (bit 2 of the indicator 
register). 
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TABLE 3.7.10. INDEX STORAGE ADDRESS CHECK CONDITIONS 

THAT SET IDC TRIGGER 



LG 


A 


O 








KV +KC 













DX NOT BLOCKED AND 

NOT (SX + SR + SV + SC + 
SAD + RN) 













SV + SC + SR + SX + SAD 






A 






EX OP 








A 




R + RCZ + ICR-I + ICRN-I + 
LID + EXOP + EXID OP + PX 










A 


XSF1 E 


A 


A 








XSF3 E 






A 






XSF4 E 








A 




XSF5 E 










A 



Legends : A - AND 
O-OR 

Note: The IDC (identifiable check) trigger in lookahead 
is subsequently sampled to set the IJ (instruction 
reject) indicator (bit 2 of the indicator register). 
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TABLE 3.7.11. VFL, FP, AND I/O CONDITIONS 
THAT SET OP TRIGGER 



Z51 


A 


A 












Z52 




A 












Z53 


A 


A 








A 


A 


Z54 




A 




A 




A 


A 


Z55 


A 


A 


A 


A 




A 




Z56 


A 


A 


A 


A 




A 


A 


Z57 


A 


A 


A 


A 






A 


Z58 


A 


A 


A 


A" 








Z59 


A 


A 


A 


A 


A 






ZFW 


A 


A 




A 








I-FIELD = 










A 






PX01 + PX02 










A 






IMMEDIATE 








A 








GT FP IND-LA 












A 


A 


GT VFL IND-LA 


A 


A 


A 


A 


A 







Legends: A - AND 

A" - NOT AND 

Note: The OP (operation code invalid) trigger is 

subsequently sampled to set the OP indicator 
(bit 15 of the indicator register). 
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TABLE 3.7.12. I UNIT CONDITIONS THAT 
SET OP TRIGGER 



ZEDEC 19 


A 


A 


A 


A 


A 






ZEDEC 20 


A 


A 


A 


A 


A 




ZEDEC 21 


A 


A 


A 


A 


A 






ZEDEC 22 


A 


A 


A 


A 


A 




A 


ZEDEC 23 


A 


A 


A 


A 


A 




A 


ZEDEC 24 


A 


A 


A 


A 


A 


A 


A 
A 


ZEDEC 25 


A 


A 


A 


A 


A 


A 


ZEDEC 26 


A" 


A 


A 


A" 


A 


A 


~K 


ZEDEC 27 


A 


A 


A 


A" 


A 


A 


A 
A 
A 


FULL WORD 










A 


A 


GI IEI-LA 


A 


A 


A 


A 


A 


A 



Legends: A - AND 

A - NOT AND 

Note: The OP (operation code invalid) trigger 
is subsequently sampled to set the OP 
indicator (bit 15 of the indicator register). 
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TABLE 3.7.13. VFL, FP, AND I/O CONDITIONS 
THAT SET AD TRIGGER IN LOOKAHEAD 



VFL 










A 














VFL CL 2 






A 


















VFL CL 5 










A 














RD + WR + CCW 








A 
















FPL CL 2 












A 












FPLCL 3+4 














A 










FPR CL 2 


















A" 






FPR CL 3 + 4 




















A 




ZL EQ1 + WEQ1-WBC 






A 


















ZR EQ 0-31 + NA 








A 
















WBC WNA + ZOAL NA 










A 














ZL EQ1 














A 








ZOAL NA 












A 












ZR EQ1 




















A 




ZOAR NA 


















A 






IMMEDIATE 










1 














ZLAD* 


A 














A 








ZRAD* 


A 


A 


















A 


GT VFL IND TO LA 


A 




A 


A 


A 














GT FPL IND TO LA 




A 








A 


A 


A 








GT FPR IND TO LA 


















A 


A 


A 



Legends : A - AND 

A - NOT AND 

Note: The AD (address invalid) trigger is subsequently sampled to set the 
AD indicator (bit 16 of the indicator register). 

*The ZLAD and ZRAD triggers can be set for VFL or FP instructions 
only if the address of the instruction itself is nonexistent. 
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TABLE 3.7.14. I UNIT ERROR CONDITIONS THAT SET AD TRIGGER IN LOOKAHEAD 



EXID 


A 


1 

i. 
































A 


R - RCZ - ICR-I + ICRN-I + ICR + PX + SDOP + CDOP 




A 




































CB - CBR -r SIC CB-CBR 






A 












A 






















SV -^ SC -r SR ■*- SAD 








A 
































BB 
















A 




~ | 


















RN 














A 










A 














SX 






















A 


















sz 
























A 
















TMTD * TMTI 




























O 


O 










SWPD - SWPI 




























O 


O 










EMF1 E 


A 
































A 


A 




EMF3 E 






























A 










EMF4 E 




A 




































EMF5 E 




A 






























EMF6 E 










A 






























EMF7 E 












A 




























XSF1 E 








A 
































XSF3 E 






















A 


















DEC1 E 














A 






A 




A 
















DEC 4 E 
















A 
























CNT1 E 


















A 










A 












ADD4 E 


























A 














LAME 






































A 


ZSA 


A 






































RF ADR INV 




A 








A 




























BR ADR INV 






A 








A 




A 






















SIC ADR INV 










A 










A 




















ZOA = IRH 








A 
































BB BT ADR INVALID 
















A 
























ZOAL = EEM 






































A 


BROK 


















A 


A 




















ZOA 1-NA 






















A 


A 




A 












ZOAL 1 + NA 






























A 










ZOAL NA 








































ZLNA USE ZL 


































A 






ZRNA USE ZR 




































A 





LEGENDS: A 
A 
O 



-AND 

- NOT AND 

-OR 



Note: The AD (address invalid) trigger is subsequently sampled to set the AD indicator (bit 16 of the indicator register). 
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TABLE 3.7.15. CONDITIONS FOR SETTING ZDS TRIGGER IN I UNIT 



, h I I- ■— r^i • ■ ■ ii li — 

EXtD + SC + SV - SR + SX + SAD + RN + R + RCZ 




A 




























RN 












A 




















SV ~ SC + SR + SAD 














A 




A 










A 




R + RCZ + SX 
















A 
















sz 




















A 












BB 






















A 










SX 






























A 


EMF 1 




A 










A 


A 
















EMF 6 


A 






























IRF 1 


















A 














XSF 1 




























A 


A 


XSF 3 






























DEC 1 




















A 












DEC 3 






A 


























DEC 4 






















A 










LST 3 








A 
















A 








LST 4 










A 
















A 






ADD 4 












A 


















— 1 


SIC ADR VALID 


A 




A 


























ZOA = EEM 




A 


























ZOAR = EEM 








A 
























ZOAL = EEM 










A 






















ZLXA 






A 


























ZOA = ILH 




























A 




ZOA = 2 














A 


















ZOA = 3 


















A 














ZOA = 1+2+3 
















A 




A 










A 


ZOAR =1-2 + 3 
























A 








ZOAL = 1*2 + 3 
























* 


A 






ZOA = 2 - 3 CHANGE BIT 






















A 










BOUNDARY ALARM 


A 


A 


A 


A 


A 


A 




















INTERRUPT ENABLED 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 



Legends: A - AND 

A - NOT AND 

Note: The ZDS (Z register data store error) trigger is sampled to set the DS trigger in lookahead. This DS trigger 
is subsequently sampled to set the DS indicator (bit 19 of the indicator register). 
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ERROR ANALYSIS 



M3-04-3 



TABLE 3.7.16. CONDITIONS FOR SETTING 


ZDF TRIGGER IN I 


UNIT 










KV + KC + LG + DX (SX + SV + SC + SR + SAD + RN) 


A 












A 
















TMTD + TMTI + SWPD + SWPI 




A 












A 




A 






A 




SWPD + SWPI 








A 










A 




A 






A 


R - RCZ + ICR-I + ICRN-I + ICR + PX 






A 
























RN 












A 


















BB 
























A 






EMF 1 


A 












A 
















EMF 3 




A 












A 














EMF 4 






A 


A 










A 












EMF 7 










A 




















IRF 3 




















A 










IRF 4 






















A 








XSF 4 


























A 




XSF 5 




























A 


DEC 1 












A 
















DEC 4 
























A 






ZOA = NOT NA + XA + SA 


A 




























ZOAL =■ EEM 




A 


























ZOAR = EEM 








A 






















W = EEM 






A 
























REFILL ADR VALID 










A 




















ZOA =1+2 + 3 














A 
















ZOAL =1+2 + 3 
















A 




A 






A 




ZOAR = +2 +3 


















A 




A 






A 


ZL = +2 +3 NO CHANGE ON BIT 


A 






















A 






BOUNDARY ALARM 


A 


A 


A 


A 


A 


















INTERRUPT ENABLED 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


A 



Legend: A — AND 

Note: The ZDF (Z register data fetch error) trigger is sampled to set the DS trigger in lookahead. 
is subsequently sampled to set the DF indicator (bit 20 of the indicator register). 



This DS trigger 
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M3-04-3 



PAU TIMING CHARTS 



EXAMPLE SHOWS TWO NORMALIZATION SEQUENCES. LOAD WITH FLAG 
IS THE SAME EXCEPT FLAG BITS ROUTED TO SIGN BYTE REGISTER ON LAST 
SAMPLE. 



-■p clOckJ" 



(Start CTRL-U T 

(Jo. lD)_J T3" 



-(Td, NOT END 
~ OP, NOT INT) 



T3 



(T3) f 
(T3,NE)f 



X* 



(T 3 ) 



X*. 



TO 



(T 3 ,N£) 1 tr 



(START CTRL)J ] SAMPLE TO C ^ EXECUTION REOS. 

(START CTRL)J FIRST CYCLE TW ] (FCT) 



(FCT, LD) _J OATE "33 " 

(FCT LD) I EXPONENT ROUTING CONTROL TOR ] (JP fc) 

NORMALIZE EXPONENT TGR (NE) 



(T 0) LDJJ 
(TO, LD)J 



C?ATE ~\ 1 &3 (TC7R) 

(To, TO ACCjJ WRITE 1 EXPONENT A TC^R " 

(T3 , NE)J NORMALISE MANTISSA TGR 
(T3 . NE)_J CATE 21 / 22 (TC7R) 



I SAMPLE |_ 
— 'TEST COMP ' — 



1_ 



(NM) 



(T3 , NE,SHIFT ^fc)J END OP [jTCaR") 
(END OP, TEST CO MP) I GATE 11$ 12 I 



(Tc, END OP, NOT INT) 1 LATCH ACOB 

(To ACC, To END OP, NOT INT) 



A REC7 SAMPLE -SECOND 
SAMPLE WILL OCCUR IF 
THIS IS A DOUBLE 



■ fy END OP, 1 .OPERATION (FROM A 

n> ,nm)Jexp latch I a °NOT iiff? I EXP latch L « CHECKER) 

"**" ALSO USED AS 



F REG LATCH p SAMPLE Op) 



ADDER LOOP ? 



(TcNM llEXP SAMPLE [ ^^gr^ jEXP sample I indicator latch 

1(T B ,NE)| 1 (T3.NE) I |_J.(ALSO USED FOR SHIFT REGISTER) 



ADDER LOOP 2 . 



^EXPONENT LOOP 1 



-»— * 



EXPONENT LOOP 2 



FIGURE 3.8.1. FLOATING-POINT LOAD (TIMING) 
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PAU TIMING CHARTS M3-04-3 

EXAMPLE SHOWS A EXP. >C.C. EXP >A REPRESENTED BY 
DOTTED LINES. EXPONENT DIFFERENCE AMOUNT = 11 . 
NO NORMALIZATION. 

O I 2 3 A r 

fp clock j — L_ri 3 — i r i — rn—J~L 

| PRE Sh;FT SHIFT CTR SHIFT CTR 

(START CTRLJ ~ L | >3 SES> * ""** 

CT f ADD) J tT L 

-C e ADD) J Tt 1_ __ QABNB) 1 T Z j 

RING (T ( EPSA)J ^ L __ ______ 

TR ' GGERS fT2 PSA * SH > 3 ) J ~ T^ I Cad T~~L_ 

I (SCR^)* . I ^ I 

1 (T4 £ SCR » 4J)J T 3 [_ 

(START CTRL)!"*"""" ! SAMPLE TOB TO C REG $ EXECUTION REG 

(START rTPI^J F.RST CYCLE TSR | 

(FC T £ ADDjj CATE A£C EXP TO SAU | 

(To i ADD) | PRE SHIFT AND ADD TGR 

(T ? ADD)_J LPSE | (LATE PRE-SHIFT EXPONENT STATUS TGR) 

CLPSE)| GATE | (SATE INITIAL PRE SHIFT AMOUNT TO SHIFT REGISTER/ 

(LPSE £ EXP SUM+)| GATE 3 |_ ( C 12 " S9 TO F 2 " 49) 

(LPSE I EXP SUM_-)J~~SAtI~ |__ (A 12-59 TO F 2-4-9) 

(T ?TO ACC OPER)l ! WRITE EXPONENT A TSR^J^"^ " 

fflGN i ADplr! r~ ix^EJ^R0LfmiqT6R (TPfe) 

^|!|n ; A DdC! |~ I^NTTs S AaOUTINg~TSR 1_ 

„„ ^"j- ^ SATE 31 I (A 2-59 TO ADDfcR 2-49) 
(NOTMAfJTRCVTETSg | c^Alte SI ^ I _ 

_,., v | ; rATi~33 *~! (C 12 59 TO ADDER 2-49) 

(MANT ROUTE TSfftj | ^AT5d<S I 

(T C $PSA) | NORMALIZE EXPONENT TGR * ~~* | 

( NE $NOTTP6)J SATE A EXPONENT TO SAU "~ ■.,——.— | — 

CWE^TP6)__j SATE C _ EXp5nENTTO SAU i__ 

(T 2 4 PSA)J GATE " J_ 716 72 ~~ | 

(T, f SIGN MIX T/ClT^ ~ SATES 21 £ 22 OR 23 UJ^) 

i I (GATE TO SHIFT COUNTER 

(T 2 INT 4 ? PSA)_J-^ FT^ i^ OIN L^OM SAU f ADDER) 

I Oi , PSA $ SH *4)_] GATE t>\ ? <&3 L_L T S R) 

I (T3f NEjjNJORM MANt]_(JGiR) 

' (T 3 ,NE£SH^6)J EMDOPR LUGR) 

I _J SAMPLE !" LUGR) 

I CT4, PS A fCTR — 'TEST C OMP "— 

rr/fl T~~f 1 (T*.RSA<SM>3) T "sEt"1 >4) TsgTI (TagNE) TszTj FBCg LATCH 

(TctPSX) j EXP LATCH [ (END OPl JsTpTaJCH] 

1 (END O P. NOT INT) 1 Jffig LR I 

(Tr. TEST COMP. ENID OP £NOT jNTjl ffi^ccc CTI ° M 
( TcSTQACOl lA-m ET ° 



END OP TE.ST COMP)lGATE[ 

II £12 



FIGURE 3.8.2. FLOATING-POINT ADD (TIMING) 
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M3-04-3 



PAU TIMING CHARTS 



EXAMPLE SHOWS C EXP>A AND FORCED ZERO FRACTION. 



FP CLOCKj"" I 

(START CTRif~Jo 




(It) i ADD) J TT 
(TO £ADD)J fc 



RING 

triggers 



(T|^PSA)J T2 L 

(T2.PSA£SN-3)J " 



_ (T4-N0T , 

I END OP1 I T3 



"L 



(T 3 ) T~^A- I CT3) I T4~~l_ 



(START CTRUT~™1____ ( 5AM PL E ToB) 



(START CTRL)] FIRST CYCLE TGR 

f FC+ 4 ADOjjGATE. EXPONENTS TO SAU j 

PRE-SHIFT6 ADD TGR 



(TO 4 ADD)_f 

TTQ4 ADD)J LPSE. L_ 



(LPSE)_j GATE 
( LPSE £ EXP SUM-JJ GATE I |_ 
(TQ4T ACC'CPER - )! 
(EXP SIGN- i *,DD)_J~~~ ma 
(EXP SI GN- g ADD) I 
(M ANT ROUTE TGR { PSMJ 



(GATE TO SHIFT REGISTER AM0UNT=3) 



WRITE EXPONENT A TGR 

iWl PERFORM AUGMENT TGR ? TO ALL OPER) 



TPB TGR 



I MANTISSA ROUTING TGR 

i 

1 



GATE 33 



(TC $ PSA) I NORMALIZE EXPONENT TGR 

(ME % TP6)_j r-,ATF r FXP Tfl !=iAl I I 



(NE0NOTTP6}J GATE A EXP TO SAU 
CT2 $ PSA)JGATE7lg72| 
(T, £Sl6N MIXT/C)_J GATES ~ £ 12 OR 23 ~ 



02 PSA^ SH IFT»3)r GATE £l ? 63 

| 03£nE)J NORMALIZE MANTISSA TGR 

(TB£T3,NE ; SlGN& UNUKE.RESU-TTSg)) PERFORM AUGMENT | fTGR I 



|£WPERFORM AUG0T4 - ) 
1 



I 



(TO) JRESET 



(T3^NE) r SET 



(T3 PERFORM AUG)J EMO OP I (TGR ) 
(END OP $ TSTCOMPJJGATC il£ 12 ] 
(Ta$NE) | fe£5Ef | F REG LATCH 



(Tc£PSA) I EXP LATCH I 



(END OP) | EXP LATCH 1 



EXPONENT SAMPLE ( NONE) 



LATCH FRACTION f 'ACOB-) 



(SAMPLE TO A REG) 



OS 



FIGURE 3.8.3. FLOATING POINT-ADD TO MAGNITUDE (TIMING) 
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PAU TIMING CHARTS 



M3-04-3 



A- 

I ALL INSTRUCTIONS CHART 

I 2- ^„,.,., v— — 1 T DETAILS A EXP > C EXP BY 

C — J L__— I L 1 L___J 1— 1 CHART DEALS WITH COM- 

(START CTRL) J ^ ~\~ I ^COMPARE FOR RANGE 

CfoMDD) J T| I | AFFECTS INDICATOR 

— ' *— i . SETTING ONLY. 

(To/ ADD) I lC ^^^\ (Ts ( NE) | Tc | (2) COMPARE MAGNITUDE 

~ | AFFECTS SIGN MOD 

RING, (T, t PSAJJ Ti ^_ I ONLY. 

Tnirir.FOC (3) compare magnitude 

iHlL*jtK=> (T 2 ,PSA^SH<3)J T 3 J_ FOR RANGE. (1) AND 

:■,.,._ .,. (2) ABOVE. 

(START CTRL)_J "" j SAMPLE T06 TO C ? EXECUTION RE&. 

(START CTRL)_| FIRST CYCLE TG* 1 J 

(FCT * ADDjJ GATE A } t EXP TO SAU | I 

(To ( ADD)_J""PR~-"SHIFT AND ADD TGR *"* ™H_ 
(To * ADD)_J LP5E L_(LATE PRE-SHIFT EXPONENT STATUS TGR) 

UPS£)_J GATE "T_(&ATE SHIFT AMOUNT TO SHIFT REG) 

(LPSE+SUM + ) _J GATE 3 j CC 12-59 TO F Z-49)l 

(SIGN -4 A5bT^-ZU ir! EXPONENT POUTING TGR (TPfc) 

(SIGN + ADDT^-mi I.~! MANTISSA ROUTING TGR i 

(PSA AND NOT MANTISSA ROUTE]] GATE 3i ■—-• »-°-'-- -— ~[ (A l2 . 5 9 T ADDER 2.-49) 

(To t PSA - ) | NORMALISE EXPONENT TGR " | 

(NE^NOT TPfc) _J CjAVe A EXP TO SAU \__ 

(Tj / PS A) [ GATE 71 J? 72 | | 

(T, / SIGN M1 XT/C) I GATE 2i ? 22 oA £» """""Ifray 

(T 2 ,PSA,f SH-S0P~"TJ^TTr£77T3 I CTGR) 

(T 3 / NE) 'InORm'mANT I (TO R) 

(T3 , NE ,f SH <Jb )_j END OP I (TGR) 

_J sample „ Ict&r) 

(END OF^TEST COMP)JGAT£. II £f2| 

To _J re5 EtL fl3*NE)| SET [_ F BEG L^H 

(Tc * P«^Jf'*PIAT<-.H 'j i (END OP) [ OP LATCH \ 

EXP SAMPLE (.NONE) ; 

(Tc . END P P.NOT INT) | LATCH FRACTION (ACOB) 

SAMPLE ACOB (NONE) 

(END OP to 4 N OT INT) [ INDICATOR LATCH 

(END OP, TC , NOT 1 NT / DECODE D K OR I | (IND SAM PLE) 

KMG OR DECODED KR OR KMGR 
AND AH ON ) I 

NOTE. THE CHART SHOWS SEVERAL OPERATIONS OCCURRING AS A RESULT OF 
DECODED ADD CLASS INSTRUCTIONS. COMPARE IS AN ADD CLASS 
INST. AND THEREFORE USES MANY CONTROL LINES (USED ALSO FOR 
.ADD;. 



FIGURE 3.8.4. FLOATING-POINT COMPARE (TIMING) 
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M3-04-3 



PAU TIMING CHARTS 



EXAMPLE SHOWS 2 NORMALIZATION CYCLES. 
NOTE: NO EXPONENT ADD OCCURS; THIS 
RESULTS IN A ZERO EXPONENT DIFFERENCE 
CAUSING A ZERO PRE-SHIFT. 



FP CLOCK 
(STARTO-RlOf 



RIMS 
TRIGGERS 




(TO, ADD) J jc 



(Tj,PS4)J t 2 

(T2,P5H,SHSSf 



(T|2f 



(START CTRU| | S AMPLE TO C AND EXECUTION RE<5S 
(START CTRLU HRST CYCLE TSB | 



Ob, ADD) I PBE-SMlRT 6 ADD TSjR 

. ^^ ^^ SMIFT EXP STATUS TGR) 



(To . ADO) | LPSE 
(EXPONENTSUMTADgi aii EXPONENT ROUTINS CONTROL TSR CTPS) 



(•EXPONENT SUM + ADO,FC ti l MANTISSA ROUTING TSR 



'To ,T0 ACC, NOT DIVIDE) | WRITE EXPONENT A TGR 



ILPSE EXP SUM +) 1 SATE 3 



(NOT MANTISSA ROUTE, PSA.PfT 



GATES 31 £ 32 



frcPSALl 



NORMALIZE EXPONENT TSR 



(NE, NOT TP6)J QATE A EXPONENT TO SAU 



(T|, PSA, SIGN MIXT/CJJ 



GATES 21 £22 OR 23 



(T2PSA,PRE-SHS32| SATE 61 £ 63 , 

(T3 , NE) 1 NORMALIZE MANTISSA T5R 



1 (TC-R) 
TUPR) 



I SAMPLE , 
— 1 TESTCOMP ' 

(T3,NE,SHse)_| END OP 
(TESTCOMP END OP)! I SATE II ( 12 1 



Or TEST COMP. END OP 



» NOT INT)f 

OcTtoacS, 



LATCH DATA ACOB 



(To) 



(T3,NE) 



SAMPLE TO ARES I 

, NOTE ■ SECOND 

5AMP.E POR DOUBLE 
! PRECISlON.NUMBER IS 

I UNDER CHECKER,CTRL 

(T 3 ,NE)| [FRES_LATC 



(TJ-..P SA) I EXP LATCH 1 



-mm 



SO 

EG 



. (Tr END ■ ~ 

(TC NM) I EXP LATCH | OP, NOT INTJ| EXP LATCH 

(To NM, NO T INT) I EXP SAMPLE I OP, NOT INT) I EXP SAMPLE 



FIGURE 3.8.5. FLOATING-POINT ADD TO FRACTION (TIMING) 
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PAU TIMING CHARTS M3-U4-3 



EXAMPLE SHOWS WHERE SHIFT>3 BUT02 EXPONENT SIGN +, SHIFT LEFT. 
EXPONENT SIGN -, SHIFT RIGHT. 



7 



pp clock J 1 r ~ I 1 — T__J L__J 1 I — 1 I 1 TT 

GSTART CTRL)J~ TO L | I 



(TO, shift; J fi L I 

(To, SHIFT) J T C j - CTg.NE) f^C L 

(T| , PSA) J T2~ L | 

(T2,PSA,SH>3) J T 4 " /, T4 I _L__J T4 l_ 

1 * ' (T4,PSH,SH CTR^J T§ [_ 



(START CTRL) J I (SAMPLE TO C £ EXECUTION REGISTERS) 



I 



(START CTRL)jFIRST CYCLE TGR L_ J 

(FCT.SWF) JGATECEXPTOSAU L I 

( DECODED S HF)] EXPONENT ROUTING TGR CTPfc) f 

(To , shjJ J pre ShifT <?A£>DT_»R 



(To.SH) J LPSE I (LATE PRE" SHIFT EXPONENT STATUS TGR) ' 



I 
(LPSE ISAUSIGN)| SATE [_(GATE INITIAL SHIFT AMOUNT TO SHIFT REG RIGHT OR LEFT ) 



(LPSE,SHF-)J GATE \(2 L | 

(To TO ACC MOT DIVIDE') | I WRITE EXPONENT A TGR ~~ * I 

fT2,PSAU GATE Lip ATE REMAINING SHIFT AMOUNT TO SHIFT COUNTER REG) 

i i 



(T C , PSA_J NORMALIZE EXPONENT TGR 
(LPSE,SHF)J GATE 21 6 22 ] ™~ 106 R") 

-1 ~ T P 



( T 2 PSA) 1 GATE - Jl 71 % \ 72 

j (T4 SHIFT CTR>4)^^ , 

(NE ,NOT TPfe)( GATE A EXP TO 6AU ADDER "™~™~~~" I "~~~~" _ " | 

(T4 ,PSA,SH CTR;_]| GATE it ( 63 * ** lilGR) 
(T3 , N EljNORM MANT [HS R) 

— 1 TEST COM P ' — 

(T 3 ,hJE,N0RM,SH-_2>| END OP |_ 

1 _______ 

fENDOP.TESTC0 MP)| I GATE II i 12 |_ 



I (Tt TEST COMP EN DOPNOTlNT)| lATCH ACOB 

, \~~ . .SAMPLE 

I ' (TC TO ACC_J [JO ARES 

fTC , PSAU EXP LATCH j OEMP OP Tr., NOT I NT) | EXP LATcTT| _ 

[ (END or|tc,not INTJJ exp sample l 

(PSA)I(ALLOW SUBTRACTION OF SHIFT AMOUNT FROM SH CTR REG) 

— • _____ (PSA — — — I fPSA — — - i SHIFT CTR RE- 
SET SHIFT COUNTER REG ( PSA T 2 ) |Th8 j T4) | Tp4 | T4) JTq ] SAMPLE GATE 



! %ft 3 \ Li-iil l_-__J L_3_J LKB sample 

(to' r m | ^MiT TI ga-_-_nn |^°p n le rol 



Ac INITIAL SHIFT AMOUNT MX) RIGHT OR LEFT 4 •^NORMALLY USED FOR 

NORMALIZATION 




t 

FIGURE 3.8.6. FLOATING-POINT SHIFT FRACTION (TIMING) 
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to 



<3» 



00 
-J 



EXAMPLE SHOWS 2 NORMALIZATION 
CYCLES. 
4 5 6 



fp clock; 

fcTARTCTOQT 



~ L 

(To.st)J T7 



MA NOT END, 

lOR NOT INT) I T3 



T_ 



(TO f H I (13) 



T4 



(T3.NE)f Tc " 1 (T3,NE)| - 



"L 



(start crraj) — L sample to execution reg) 

eWRT CTRL)| FIRST CYdLE^ TOR' LfftT) 

feTORE,FCjJ| GATE" 51 L 

feTOREjFCT T 1 . (To MEM NM, EXP SAMPLE) I EXPONENT "ROUTING TGR (TPfc) 

1_ 



(To STORE) J" 
(TO STORE) _J 



NORMALIZE EXPONENT TGR 
(TGR) 



GATE 61/63 
(To, TO MEM)_| W RITE EXPONENT L TQR L 



1_ 



(T3,NE)j NORMALIZE MANTISSA TGR L_ 

(T3. NE)J GATE 21/22 (TOjKS) L 

_J SAMPLE 1_ 
TEST COMP .»___-__>_-_»_____ 

(END OP, T O MEM)| writf EXPONENT n TGR 



(T3,NE,SHlFU6ljENDOP L_ 

end optestcomeIsateTtTkL 

(T C , END OP NOT INT_U LATCH -ACOB 



EXAMPLE SHOWS NORMALIZATION 
SHIFT OF 6 OK LESS 







FP CLOCK/"""! 
START CTRL) f 



~ L 

t STORE]/""" 



RlNb 
FRI&GERS 



(T3)T~ 



T4 



CT 3 ^NE)J ~ 



1_ 



(START CTRLU |_SAMPLE OPERATION BITS TO EXECUTION REGISTER 

(START CTRQ J FIRST CYCLE T&R L 
(SRD t FCT)J GATES 31/ 32 L 



(SRD ^ FCTjJ 



GATE 



J 



<o\ 



(CI/£3TGRS)< 

JJ &ATE 63 L 



(srd ^ FCTU 5UPPRES i a dde r l 

OUTPUT 50 / 51 



(SRD/ FCTUTddy to pos 50 L_ 

(STORE 

V FCT)~~ "! EXPONENT ROUTING TGR (TP6) 

(To / STORE) J NORMALIZE L 
EXPONENT TGR 

(TO f 4 TO MEM)| WR , TE EX p l_ 

CT&R 

(END OP/ TO MEfvfjJ WRITE EXP D TGR 

(T3^NEU n6rm"1CK>R) 
MANTISSA 

(MANTISSA RESULT TRUE,T3^NEU GATE 2I/22L0&R) 



F REG LATCH 
f SAMPLE (To)_ 



. (VENDOR. . 

(Tc, NM) |F*P I ATC H I ROT INT) I FVP I ATCH I 

V-^LSO USED AS 
1_AN INDICATOR 
SAMPLE "LATCH 



_ISAMPLE L_ 

(MANTISSA TEST ^ 0MP s 

RESULT TRUE T3 , NE / SH & 6) J END OP ICTGR) 



_ ,„(Tc END OP 

(TC,NM)J~Eyp f NOT INT>| FXP 

SAMPLE 



< A DDER LOOP ) M ADDER LOOP , 



ALSO USED FOR 
SHIFT REGISTER 



(END 0P£ TEST COMEllGATE5liei2l_ 

(END OP, Tc, NOT INT) Ifxp LATC^ I 

(END OP) r "EXP 

__ _ SAMPLE 



EXP LOOP 



-X- 



EXP LOOP 2 



FRE& 



(TC, TEST COMP, END OP, j NOT INT) 
LATCH AND SAMPLE INDICATORS 



JLATCH FRACTION 



ffl& 



,SA! 



FIGURE 3.8.7. FLOATING-POINT STORE (TIMING) 



FIGURE 3.8.8. FLOATINGPOINT STORE ROUNDED 

(TIMING) 
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PAU TIMING CHARTS 



M3-04-3 



EXAMPLE SHOWS ONE NORMALIZATION SHIFT. 



FP CLOCK 




J UJ L 



(START _j 
CTRL) — ' 



RINiG 
TRIGGERS 



(START 

CTRL) 

(START 



To L 

(To t STORE) _S~~ 



T3 



-CTa^NOT 



END OP) 1 TT 



i!1 



NOT 
OP) 

ft 



CT3) J T 4 H £g} 1 V 1 

(T 3 ^NE}J Tc I (T3*NE)i Tt 



(T3) 



*>■ 



05* NE)" 



T4 



1_ 

1_ 



SAMPLE TO EXECUTION REGISTER 



TRL) _| FIRST CYCLE TGR 



(SiO FCTQJ GATE 32 

(&lo fctju 48 to sh ctr adder 
OstorefctT 



(TO MEM j EXP SAMPLE) 1 EXPONENT 'ROUTING T&R (TPfc) 



(To t storelT 
(To t STORE)_ 
(To £ To MEM)_J 



"'ORmAliI? EkPONfcJjV TGR 



GATE 61 $ fc3 

WRITE EXPONENT C TGR 



-*> 



T_ 



' (T 3 ^ NE) I NORMALIZE MANTISSA TuK 1 

I s ... j *V 

(MANTISSA RESULT TRUE ,T3 t NE)_) 



I SAMPLE 
— ' TEST COMP 



GATE 21 £ 22. 
ICTGR) 



I (TGR) 



(TGR) 



IMP ■ _ 1 

(MANTISSA RESULT TRUE , T 3 . NE , SH £ Co) _ J END OP ]_ 

(END OP TO MEM) | WRITE EXPO ( 1QK) 
(END OP ^ TEST COMP) J GATE HTS L_ 



(Tc ^N£)| EXP LATCH L 
(Tc f NM)f IxP SAMPLE 1 
(TjNEjJ 



(Tc .TEST COM P. END OP ^ NOT INT)| lATCH ON ACOB 
LATCH £ SAMP IND f""" ~ ') 

ffr. . r NE) [ EXP LATCH | aC Nl,y?N?f I EXP LA l CH 1 [_ 
~" ^ *"~^ He END OP I —t 

(Tc HEXP SAMPLE I NOT INT)| EXP SAMPLE L_ 

-— <i — i ATrw i SAMPLE F REG 

(T3NE) 



LATCH i SAMPLE F REG, 
SHIFT REG t SWFT 
COUNTER REG 




FIGURE 3.8.9. FLOATING-POINT STORE LOW ORDER (TIMING) 



8-8 



2/1/62 



to 



en 

tS3 



INSTRUCTION DECODING 
AND INITIAL PREPARATION 
UNDER PAD CONTROL 



FP CLOCK 



(START CTRyj ^ [_ 

(To* SSQ FSQJ f5 L 

(T3U T 4 L 



RING 
TRIGGERS 



(START CTRL)J |_( T0 EXECUTION REGISTER) 

SAMPLE 

&TART CTRL U FIRST CYCLE T&R L 

(SSQ FST)j EXPONENT ROUTING T&R (TPk) 5 
(SSQ FST)J 



&ATE 31 



(SSQ FSTJJ 
(SSQ FST* 



GATE (o\ 



j* RE& B'D DECODE FOR SHIFT OF |_ 

,0 ) ZERO OR R| 

(To/ TO MEM)j wp.^ EXP0 NENT C TGR 1 



J SAMPLE L 
TEST COMP TGR 

(TEST COMP,T 4 ,SSQ FST) J &ATE II ( I2l _ 



SQUARE ROOT DEVELOPMENT 
UNDER SAU CONTROL 



A PULSEST 

(SIGNAL SSQ , 
TO VFL) _rsTT-|CT&R) 
SSQ 



(SU SSQlf 



(SU SSQU 



SSQ TOR 
PAG* DO SSQ TGR 



"1_ 



-»>- 



(PAU DO SSQ)J GATES <bl. 2L22725, BLOCK ADDER POS. SO t 51, t ONE 1>_ 
TO ADDER POS 50,96,99 



"L 



(C BITS)-(I213) (l4j5)(iy7)6W7)<^)(«UI 
ROUTE C TO F 



NOTE THIS IS REPRESENTING CHANGING 
DATA (NEW C POSITIONS") 



, (OBITS) ^02-B)f W 5)(l fe -.7) ( 5 t -57X58^)(4O- fe l)^5OS TOF R ? &P0S l00/ ' 0l) 
(DEV ROOT Bit) — 1 2 21 22 23 H IT 



2S 2fe 27 28 47 48 



F REG LATCH 

RFL = 

SETRFL 

TO 47 



47 - 45 - 43 



■*T 



RFL 



-1>- 



O 

~1L 



(NOT INT) 



(TURN CONTROL 

(T4 SSQ FST)j aGN/llLSSQ [_TO SAU) 

To VFL T&R x( - 5 ^ NAL5SQ 

^JM SSQ FSJJuJcH ACOBl/ TO VFL TGR) 

-•>, GATE ACOB 12-59 iI Tno , 

X (T4 SSQ FST)J 1_ (O C 1 2- 59 SCR T0 % 



(rfl=o)Je5cT1_ 

(EOCI)foc2l_ 
(EOCI)j 



(HANDLE EXPONENT FROM A RE& ^ 
WRITE INTO C POSO-II) 



SCR* 9<o- 94-92 54 S2 50 48 4fo 44 42 40 38 



O 



SHIFT COUNTER REGISTER 



-11- 



"l_ 



fT4SSQFST)f G 7^ 2|(T&M) 



F RE& LATCH (Tq)| 



(ADDER OUTPUT 
POS SO - 0)_ &ATJI - -J fc^T - 

ADDER OUTPUT 



(PAU 
B TIMED SCR--0 PI RESUME 
CONTROL) 



POS ^0--)_ JgAt~eI ~ " 1 7?: I ' 



ETC. 
ETC 



I 
o 

I 

CO 



> 
a 



00 

I 



FIGURE 3.8.10. FLOATING-POINT STORE ROOT (TIMING) (SHEET 1 OF 2) 



2 

a 
o 



PAU TIMING CHARTS 



M3-04-3 



NORMALIZATION AND TERMINATION 
UNDER PAU CONTROL 




55Q) 



CIJ..S5Q CPER.NE.NOT NMU~"T§" L 



<r 



EXPONENT ROUTINE -TOR (T PfeJ ~~ "~~"~ 
WRITE EXPONENT L idak ~J 

(END DPJO MEM*) I WRITE EXPONENT 

D TCR 

— ! gate 2i nw 



CDOJ NORMALS EXPONENI Itak 1_ 



(NE, NOT NM.BSQU GATES 11 ^ 72. _^LJ1 I Yd L- 

(END OP, NOT INT) 

(NE. NOT NM.5SG}] SUPPRESS AUDtk |_ 

k OUTPUT (59) (50 

CSSQ,NE NDTNMVI GjATE V\ N Ml& (T&R)L_ 

(NE JPfcU&ATE C EXP 10 bAU I 

CFDR N0RMALlZlKj 6)_ N0RM ALgE AM0UKIT A |SlpuT 

Oi. NE)J NORM 10GR) 
MANTISSA 

{MANTISSA RESULT TRUE, T3. NESH4 6)j END OP 10G&) 

F REG LATCH (T3.NE)] L 

(Tr ,END OP, NOT )NT)_J EXP i_ 

LATCH 

(Tc. END OP, NOT 1NT)_J EXP 1_ 

SAMPLE 
(To, "END OR NOT I NJ}j latch DATA ACDB 



AC© BUS LATCH LEVEL! 



AC1B BUS LATCH LEVEL Z ~ 
FIGURE 3.8.10. FLOATING-POINT STORE ROOT (TIMING) (SHEET 2 OF 2) 
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PAU TIMING CHARTS 



SEQUENCE SHOWS NORMALIZATION 
SHIFT OF 6 OR LESS. 



FP 

CLOCK 



CikL ' (to, mpy)T 



T] L 
(T; , MPY)T 



MR) 
(MRi.MRl)J 



SAMPLE TO C t 
EXECUTION RE&S 



(START 
CTRl) J 

®) J1STCYCT&RL &ATE ^ RE& 
(MPY.FLT)! GATE! PACTION' TO F REG 



(MR2,MRl)| MR, 



mr; 2 L 



MC L 
CMc,MPY)J 



it L 


(13) ! 1 A 


L 


(T4,MPY)T 


T3 L 






CI3)J TC 


L 



(MPY,FST)_T 
(MPY, FST)J" 



SHiFT Ri&HT ;2 T&R 



i MULT'CLY STATUS T&R 
'(6ATE4 7, 1 



T 



"[ALLOW FOR F RE&! SHIFT OF 12 POS 1-37/62-85 



(MPY, FST, To) J WRITE EXPONENT A T&R 

(MPY FST) l iv MM.Ti^ir^DT&R ' L ^LLOW FOR OPENIN& OF IX MOD OOMP FROM 
v /J1X MULTIPLICAND 1C?K J-^i^tipli^nd SET UN( IT IF LOW ORDER BIT"- 1 



(Tl , MPYLJKESET&r RE& L 
'(RIGHT 12 T&R) 



(MPYFCtT" 

(MPY STATUS T&Rf 
RIGHT 12 T&R) 



i GATE Sfc 
GATE EXPONENTS TO SA'J ADDER 



(.ALLOW DEVELOPMENT OF 1 $3 X MULTIPLE 



(RIGHT 12 T&R J GATE S REG 49-fcl TO F RE& i- !2 L 
NOT 1X '&ATE T REG49-fcl TO F REG fc2-7B 

MCD T&R)- 

JSAMPLE L 
| TEST COMP 

| (Mc.MPY.NOTINT)_T& 



GATE S AND T REGS (POS 2-61 1 TO MAIN ADDER 
(POS 2-*l) AND F REG (POS 1-36) TO ADDER 
(POS 62-971 



"L(T&R) 



F RE& 50-97 TO 
"L MAIN ADDER 50-97 



41,42,46- - 

(MC.MPY, NOT INT) J GATE 22 T&R 

i 

CMC.MPY, NOT INT)J N0 RMALIEE EXPONENT T&R L 

I 

(NE.NOT TRfc) J &ATE A ttP TO. SAU ADE>Eft UTOR NORMALISATION) 



(T 4 , MPY STATUS T&R) J &ATE fcl/fe5 ~[ &<&) 

03, NE, RESULT TRUE) J &ATE Z | L.CT&R) 
(T3,NE, SHIFT <(o) J END (DP L(T&R) 
03, NE) JnORM MANTLCT&R ) 
(TEST COMP END OP)f rW iU «■ L ^LATCH 



Oc, TEST COMP, END OP, NOT INT) 



(F RE& LATCH (NOT M MP Y 

V SAMPLE) STATUS T&f^J--~l 

(&RE& LATCH (SHIFT RIGHT 12, 

V SAMPLE) T&RNDTMC)_ 
(Sl^T REG LATCH , (NOTTS. NOT J4„ ' 
VSAMPLE DELAYED) MPYSWTUS1JJ L 1 



EXP LATCH f+ SAMPLE 
CSA LOOPS 




j (5AM t 

(Tc TOAcor^n^ ^ 



DATA A COB 



'SAMPLE TOARE&, 



S c 



(T 3 ,NE) 



SECOND SAMPLE ORDER CHECKER^ 
CONTROL IF THIS IS DOUBLE OPER. 




("DELAYED TO ALLOW CSA LOOP 
TIME TO COMPLETE) 

(END OR ______ 

NOT INT) | 



T_ 



FIGURE 3.8.11. FLOATING-POINT MULTIPLY (TIMING) 
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PAU TIMING CHARTS 



M3-04-3 



F REG LATCH 
& SAMPLE 



FLOATING POINT 
LOAD MULTIPLIER 
REG. 

LMR 




(TC, NM)- 
(TC, NM). 



(TC, END OP, NOT INT) 

i EXPONENT 'LATCH (TC, END 
^ NOT INT) [*• 



1_ 



EXPONENT SAMPLE (TC, END 
'"[ j OP, NOT INT) j 

'GATES 11 ond 12 -SHIFTER TO AC1B 



)_!• 



(END OP, TEST COMP) - 

I WRITE EXP ' 



(T3, NE, SHIFTS*) 
(T3, NE SHIFTS 6) 



END OP 



L_ 

| SAMPLE ACIB TO D REG 



ADDER LOOP 1 



NOTE: 

THIS EXAMPLE SHOWS 
TWO NORMALIZATION 
SEQUENCES 



: *+~ 

EXPONENT LOOP 1 



(TO ACC,TO,END OP, NOT INT| 
ADDER LOOP 2 ^ 




A REG SAMPLE 



EXPONENT LOOP 2 



FIGURE 3.8.12. FLOATING-POINT LOAD MULTIPLER REGISTER (TIMING) 
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I 




IF ACCUMULATOR EXPONENT IS SMALLER 
USE THIS TIMING ALONG WITH DOTTED 
LINES ABOVE 



3.8.13. FLOATING-POINT MULTIPLY 
AND ADD (TIMING) 

8-13/8-14 



M3-04-3 



PAU TIMING CHARTS 



EXAMPLE SHOWS 2 
NORMALilATION CYCLES 




(START CTRL) 
(START CTRL) 
(START CTRL) 
(STM, FCT) 
(TO, STM) 

(TO, 



_f 



I I 

(SAMPLE OP CODE TO EXEC REG AND TOB TO C REG) | 

I J I 

FIRST CYCLE TGR I (FCT > I j 

J I I 




TM) 
(TO, STM) 
(TO, STM) 
(TO, TO MEM) 



GATE 61 AND 63- ADDER 0-99 TOP CW9 I 
I 



F REG LATCH I ALSO USED 
6. SAMPLE S FOR SHIFT REG 




ALSO USED 

AS INDICATOR LATCH 



(TC, NM) I EXP | | NOT INT) 
' SAMPLE ' '■ 



SAMPLE T 

;,NE,SHIFT= 6)| 



I I 

(END OP, TO M EM) | WRITE EXP INTO D REG 



(ENDOP.TESTCOMP) 



| GATE 1)' i. 12' | SHIFTER TO ACOB 



I 



(TC, END OP, NOT INT)T LATCH ACOB 



FIGURE 3.8.14. FLOATING-POINT STORE MULTIPLIER REGISTER 

(TIMING) 
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8-15 



00 

I 



a> 



IF ZERO DIVISOR, GO 
TO PART E, SHEET 3 



DIVISOR PRE-NORMALIZATION 
EXAMPLE SHOWS TWO 
NORMALIZATION LOOPS. 



DIVIDEND PRE-NORMALIZATION 
EXAMPLE SHOWS 2 
NORMALIZATION LOOPS. 



© (1) 



FP CLOCK 




© © 



© © 
l_l 1 J 



© © © © © 



t\3 



OS 
CO 



(STARTCTROj =fo L 

Cb,DIV)J D3 



SHIFT >6 



SHIFTS 
i 



frm nvKin SHIFTS (D 4 nvN n 5MlFT<fe (Da.DVND' 



5 



(D4.DVDEI 



D3 



(START CTRLJ 

(START CTRQJ FIRST CYCLE TCR L. 

(FCT,DIV)_T 



(D 3 .DNE)J D4 I rt>3.DNE)| 04 L 

SAMPLE TO C $ EXECUTION REGS I 



^MlMQJ D3 I NOTINTTI D3 lN5VlNT)| ~pg [^ 
1 NotPnT) P | dJ~^ (D 3 ,DNJE)T~D4^ UP^DNE)] p 4 '|(Da,PNE)| p 4 b^DME^ 



(DNE) 



GATE <o\ $ 63 CTGR) 1 



"L 



I 



GATE 33 



(START ROUTING 
DIVIDEND FOR 
NORMALIZATION 



SHIFT CONTROL A" 



Ucregtojadder) I gg-BggftVJ 



l- 



0b> DIVjj DIVIDE NORMALIZE EXPONENT TOR (DNE) 

l- 1 

(D3.DIV, FCT)J EXPONENT ROUTING TGR (TP6) ~~—[_ 



Jl , J 

(D3.DVSR 
SHIFTf fe)J" 



GATE SHIFT COUNTER ADDER TO REG 

I I 



GATE SHIFT COUNTER REG TO ADDER 

I 1 

DIVIDEND STATUS TGR (DVND) \ 



(TO. DlVVj qatE 61 I <c3 (TGR) 



-4 



(DVSR, 



I 



"L 
1 



(TPfe. DNE, DOj q ATE C EXPONENT TO SAU ADDER 

1 l 

CONE. Dl VOj SMIFT CONTROL "A" 



(FOR 
_ NORMALIZATION 
lUPDATING) 

1 



t 1 I 

(D3.DIV,FCr> J DIVISOR STATUS TGR (DVSR) 



DVND)J QATE 31 ^1_(A REG TO ADDER) I 

(DVND, LWDF, JJNNORM AL|iEWC(5ATE_32 .ALSO IF DOUBLE OPERATION) 
■^*_T SMIFT CONTROL "B" ! ; f 

1 TPG TGR 



I 



I* (START DIVIDE, SEE 
I PART C, SHEET 3) 



I 



I 



(D3,DIV,FCT, SH >6) J GATE 21*22 L(TGR) 



(DNE,TP6)_J GATE A EXP TO SAU ADDER FOR NORMALIZE , 

I r UPDATING) ,, 

(D 3 ,DVND)J QATE 21 '(TGR) J i 



I 



1_ 



( D3 , Dl V, FCT )_| WRITE EXPONENT C TGR 

I I 

(DVSR OR DVND OR DVDEJ) QATE SHlFf COUNTER ADDER TO REG 

I I 

(NOT SDCJj GATE smpT COUNTER REG TO ADDER 
I I 

CDVSRJJ ADD SHIFT AMOUNT TO REGISTER L 

SAMPLE l_ 



-t 



(D3,DVSR,DVND,SH>&)| GATE £2 L(TGR) I 

(D 3 , DVSR.DVNDU WRITE e'xPONENT A TGR | ' 

, I i > 

(DVND.DVSR.OR DVDEj SUB S HIFT AMOUNT FROM REG\ 

1 i EXP LATC H j 5AM PLE 7 



_T 



I TESTCOMP 
(DVSR,DVNO| QATE 1 1 

' (D4.DVSR, DVND)J 1_ SAMPLE ACOB 



, (FREQTOA 
L CHECKER) 



J L 



(DA.DNE.NOT DC) r 



'(1D4,DNE, 
1 NOT DPI 



' TO C REG 



1 EXP LATCH 
u ? SAMPLE 



I* IF DIVIDEND ZERO, GO 
TO PART F, SHEET 3 



I 

SAMPLE TQJ REG 
SHIFT REG £ ~* 
COUNTER RES 
I 

-* IF DIVIDEND NOT 
J NORMALIZED, GO 
I TO PART G, 
SHEET 3 



PART A 



J ISAMPLE TO F REG.SHIFT 

I REG $ COUNTER REG 



PARTB 



FIGURE 3.8.15. FLOATING-POINT DIVIDE (TIMING) (SHEET 1 OF 3) 
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FIGURE 3.8.15. FLOATING-POINT DIVIDE 
(TIMING) (SHEET 2 OF 3) 
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- 1 



(TO, ADD EXP) 



(START < 



j fT2, ADD EXP) | 
j SAMPLE OP CODE TO EXEC REG AND TO t TO C REG 

(START CTRL) | j ! 

I FIRST CYCLE TRIGGER 

(START CTRL)! ' 



I 



T 



(ADD EXP, FCT * GATE A&c EXPONENTS TO VFL ADDER 



NOT NE, N0T_ f | | 

A+C FLAG) ~~l GATES JH32- A» 12-107 TO F2-97 = AEXP FCT 
(FCT, ADD EXP) Y I I [ 



I F REG i SCR REG LATCH AND SAMPLE (T3, NE; 



(TO^ 
(TO, ADD EXP) 
(TO, TO ACC) 



I 



_L 



GATES 61 E, 63 ADDER 0-99 TO F 0-99 



WRITE EXPONENT A 



(T1, ADD EXP, NOT I 



EXPONENT ROUTING CONTROL TRIGGER 
. N iJ^ I 



|(T3, NE, Sh|6) 



(T3, NE) 



I 



I (T3, NE) 



I 



EXP)f 



EXPONENT LATCH AND SAMPLE 
T |TC, NOT INT r 



(MR3, ADD EXP) 

■ ~ ] NORM EXPONENT TRIGGER I 

(MR3, ADD EXP)'| 



I I 

i GATE A EXP TO VFL ADDER 8, NORM AMT TO 



(NE, NOT TP6), 



■roY" 



ADD IMMEDIATE TO EXPONENT IS IDENTICAL | 

I 
(Tl, ADDEXP)! 



^C 



I 



I NORM MANTISSA TRIGGER 



(T3, NE)_ 
(T3, NE) 



(T3, NE) 



GATE 21 i 22 TRIGGERS- SHIFTER 0-99 TO ADDER 0-99 



(TC, NOT INT) 



j (TEST COMP, END OP)|" 



GATE 11 & 12 -SHIFTER TO ACIB 



(T3, NE) 



(T2, ADD EXP) 



XP)f 



■L 



| SAMPLE TO ACC - 12-59 



ARITH CHECKER 
SAMPLE TO ACC 6U- hj/ 



NOTE: 

THIS EXAMPLE SHOWS 
TWO NORMALIZATION 
SEQUENCES 



-T 



LATCH ACOB 



FIGURE 3.8.17. FLOATING-POINT ADD TO EXPONENT (TIMING) 
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M3-04-3 



shift = o - (will Always be zero on sau multiply 

SINCE PAU EXECUTION REGISTER IS RESET) 



(second : __ 

START VP_ MPYji MR 3 L 

(MRS.MPYSTjJTT 



L 




(PAU START 

7FL MPYjsiGvTsscl 



ChMPVSJ^VIRi 

TRIGGER ! 



NOTE : THIS TRIGGER IS USED BUT SINCE A PAU OPERATION IS NOT IN PROGRESS 
•KT ONIY LINE UP WILL BE "SECOND CYCLE START VFl MPY" 



"J MULT:' 



jS T(3R (MPY ST> 



(PAU STAKTf-r-g — — — — 

VFL M PV)^ OUb X MULT PL CAND TGR 



X 



_fSHl 



HT i2 TGR 



T 3 " L (MULTIPLY) 

OalHrc — L 

^3)J-t^ — L 

i ^ 

CT3.NE') JEKID OP L 

nc',ENDOP)JtATCHACOB 

i J LSAMPLE TO ACC 12-59 



NOTEi SAMPLE TO ACC 40-107 CONTROLLED 
BY A CHECKER.ALSO A CHECKER 
RETURNS CONTROL TO SAU. 



(ENDOP)_l_ 



JGATEJIf |2L_ 



(T3,NE) j £NDOpL 

i 

(TC.END OP) JUST CYCLE D«- SIGNAL SAU 



MULTIPLY £ ADD 



CTCEND OP) JSET IN RIGHTL 

(Tc END OP 6 ^iiD; SAMPLE SHIFT 



SAU OPERATION]-! 



IDENTICAL TO FLOATING POINT 
MULTIPLY BETWEEN THESE POINTS 
FOR BOTH SAU MULTIPLY AND 
MULTIPLY AND ADD 



CONTROL REG 

-SAU RESUMES CONTROL 
(BEGINS ADDITION) 



FIGURE 3.8.18. SATJ MULTIPLY AND MULTIPLY AND ADD , PAU SECTION (TIMING) 
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PAU TIMING CHARTS 



M3-04-3 



BASICALLY SAME AS DIVIDE TO THIS POINT (SEE SHEET 2, FIGURE 3.8.15 



FP CLOCK 




SHOWS 2 REMAINDER NORMALIZATION LOOPS. 



ng* i (D4.DVDE) 
(DQ.DVDE)^ 



04 




TC 
(Tc, DC DOUBLE) 



NOTE >F THE REMAINDER IS COMPLEMENTED AT POINT 22 OF 
' ItT C, SHEET 3, FIGURE 3.8.15 IT IS RESTORED (22 TO 241 
f.'pT c' BEFORE COMING TO THIS POINT. 

St—— SHIFT CONTROL A 

1 : GATE SHIFT CTR ADDER TO RESL 



DVDE 



<rr 



GATE 56 f 72 
SWIFT CONTROL "B" 



L 
1 



(TGR) 



•SUBTRACT SHIFT AMOUNT FROM CTR REG 



DC 



~L 



GATE 61 



- |(NM)'FD,DC) 



GATE A EXP TO SAU ADDER 



T_ 



Sr 



GA TE SMI FT COUNTER REG TO ADDER 
WRITE EXP A TGR 



(DCCTR'O 



GATE e INVERT C EXP TO SAU ADDER 



OaRES TRUE)f 



FINAL DIVIDE 



(FD) 



1 



(FD.DC) J GATE 13 $ 14 

J ROUTE IX COMP DIVISOR L" 

TO ADDER. /\ --> 

i RESULT TRUE) - J ^ 

(TCDC DOUBLE)/ 



NOTEi WHEN THIS PORTION OF THE OPERATION IS REACHED, THE RE MAINDER RESULT (IN F REG) IS 
L TRUE. THE IX DIVISOR IS SUBTRACTED WITH NO LATCH TO THE F REG. ( NO CHANGE 

" TO ORIGINAL TRUE RESULT). IF THE ADDER OUTPUT RESULT IS STILL TRUE A ONE IS ROUTED 

TO THE A CHECKER (AND EVENTUALLY TO ACC) TO BECOME THE 49 QUOTIENT BIT((ACC POS 40). 



(TC,DC,D0UBLE)J 
(MR3,FD)J 



ROUTT A "1" TO INPUT 60 OF AC! P. (BECOMES 49 QUOTIENT BIT) 

"!_«' ROUTES D EXP TO SAU ADDER) 

L 



READ OUT BACD <?4 TGR 
NORMALIZE EXPONENT TGR 



TP6 TGR 



/r ._, rs -:— ; , (THIS POSITION IS HIGH ORDER BIT OF QLFOTIENT AND IS NOT 

( FP, Du. N M JJ SUPPRESS ADDER OUT POS 51 L wanted on remainder normalization loops). 



(MR3.FD) J WRITE EXP C 



(T 3 ,NE}_T 
(T3,FD,NM)J- 



GATE 22 

GATE feif fc3 



ICT&R) 

"LT&R 



03, NE) J NORMALIZE MANTISS A TGR? L 

iT 3 ,NESHifc)J EMdOp L 
(end OP fd)Jwrite£xPDtgr 



•'E WDOP )_| , S ATE iTTiFL- 

J ACOB LATCH 
1 1 SAMPLE ACC 12-63 C6I-63 ALWAYS HERO) 



J L SAMPLE DIVIDE INDICATORS 



SAMPLE REMAINDER 



EXP LATCH t SAMPLEJ" 



I I I I SHIFT COUNTER REG LATCH ( SAMPLE 

LTRY F0R49 QUOTIENT BITJ ADDER LOOP ). ADDER L00PTO DETERMIN E SHIFT AMOUNT 

1* *■ . _ "* * NORMALIZATION LOOP.. I 



J ACOB LATCH 
"INDICATORS 

L 

F REG LATCH t 
-SAMPLE 
SHIFT REG 
'LATCH £ SAMPLE 



L, QUOTIENT FRACTION TQ ACC 
QUOTIENT EXP TO ACC 



T" 



r UPDATE EXP LOOP '■ 



»0. 



*• LOOP 2 

4 FRACTION T O A CHECKER 



UPDATE EXP LOOP "2' 



*«EXP TO C HECKER 



FIGURE 3.8.16. FLOATING-POINT DIVIDE DOUBLE (TIMING) 
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M3-04-3 



PAU TIMING CHARTS 



(TURN ON Vf 
f DIVISOR) 



DIVISOR NORMALIZATION 

MlFTIg 

D4 1_ 



_____ D3,BIT2<0_, 
•~ I VPLDVSRF 



iFROMSAU_l 

,5S) VF -I VFL DivlSOR f<_R (VFL DViW L 

WlONVFl' 



v DIVISOR) J GATE 21 CTGA) i* 

OVISOR) -| SATE <o\ t <& (TGR) |_ 

(VR. DVSR)_j SHIFT CONTROLS" [_ 

i i 

(VFL DVSR)^ ADD COUNTER RES c SHIFT AMOUNT L 

( VFL 0VSR_^ GATC COUNTER ADDER TO REGISTER!- 

! I 

I tt>_,8lT2»l)JriiviSOR L 

SIGNALTO SAU -^NORMALI ZjED 



F. REG? SMIFT COUNTER 
REG LATCH^ SAMPLE 



-CONTROL TO PAU 



RETURN TO SAU ! 



DIVIDE DEDUCTION CYCLES 



/ (PAU STA RT VFL D I VIDE) ____? 

_J 5 4 I____I2J 31 lma^D^rETV—D^ 



'(D_DVND 




X PAU START VFLDIVIQin ° 3 



-5 



(Q.,DVPE)| h 3 1 



I LOOP TO ADDER TO I 

DECODE LEADING NORMALIZATION LOOP 
ZEROS * ' * 



DIVIDE STATUS TGR CDVD-i **" 



•AY- 



/rPAUSTARTVrLDIVlDf ^ 2I (TGR > 

1J IX COMP TGR L 

'(PAU START VFL DIVID E) 

_ DIVIDEND STATUS 75f?l(DVNti) 

i i 

[ CDVDEDVNDJ I SHIFT CONTROL J AgET H 

(DVDE) ! 



1 (GATES 36 £ 72 £ ENABLE MULTIPLE DECODING) 
''DVDE) ' 



T 



4W 



1 

I 



J GATE COUNTER ADDER TO REG £ SUB SHIFT AMOUNT FROM CTR 
FREG, SHIFT REG, ' 

t COUNTER REG \ 1 ' ' ' " ' 

UTCH 4 SAMPLE ~ 



L-IF DIVIDEND NOT 
, NORMALIZED TAKE 
-FROM SAME ACTION AS 
SAU FP 



CD 3 , CTR »0. TRUE JRWALDVDET5RL 



J DIVIDEND 1_ 



RESULT) 



I 



RETURN - 
CONTROL 
TO SAU 



REDUCTION CYCLES 
JUST LIKE FP 



FIGURE 3.8.19. SAU DIVIDE (TIMING) 
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PAU TIMING CHARTS 



M3-04-3 



fP CLOCK 
(START CTRL) 




15 L 

(TO.FCT.DIVIIT 



MRl L 

(MRI,DIVIU Mfti 1 

(MR2.FCr,NOTINT>ID)T 



MR3 L 
(MR3.ID)J"- 



SAMPLE TO C f EXECUTION REG 

W?sY Cycle tSR • TFcTT 

T_CCREG TO ADDER) 



"Ti L 

(T|,ID)_T 



— IDENTICAL TO DIVIDE (POINT 39 
gK)M THIS POINT EXCEPT 

*2ER0 DIVISOR 
SEE BELOW 



(START CTRL) f 
(START CTRL) J— 

(DIVI.FST, fB)J GATE 33 

(DIVI,FCT. IB) jGAT^A^XPtoSAUADDEd 
(DIVI.Tb)J 



-TT" 
(D3.DNE]_ 



©3? 



"FT 



GATE 61 £ 63 (TGR ) 
(To, DIV DJ WRITE EXP D TGR L 

(MRI.DIVUf 



7idT 



(JAtE 3l 
(MR2.DIVI PCT)J SATEII 



iNtERtHANiGE bivt6e! fW 

JMLETBICflWL 

J 3aTF31 Lft re&to adder} 

LCFREQTO CHECkER) 



aD.DNE) J (jAtECeXP TO5A TJ7gBE a. 

(MR2. NOT IN TDIVIFCTH I AWU Afr)R 

(MR3.ID) J~ 

(MR2.N0TINT,DIVI,rcff 



J 



I 



(SAMPETOARESJN 
WRITE EXP A TGR L 

J MlbE NORMALIZE EXP| T ffl <6KIE) 1 . 
(MR3,iD) J <5AtE^ i\ <t4W ]«fAMW«s 



(MR3.ID) J BA 64 Wft 



I 



(BA64)j 5ATE D EXP To SAU ADDER 



(D3.DivrirTP5T5R- 



EXP LATCH^SAMPLE (MRI OJV^f 

FREG LATCHJ L_ 

_ C FRACTION TO A REG 



" 1 (MR3.IP) | 



TGR I 
(D3,DIVTYPE)| b lv)S0 ^ Ti 

(P3.avTYPE}j WWTE.EVPiC 

(DNEJP6,NOIi4raTET 



*(FIRST NORM CYCLO 
\ 



TqWvsR) 



I 



EXP TO SAU 
"HL 



A EXP TOD REQ 



, A FRACTION TO ADDER j START- DIVISOR NORMALIZATION 
. CEXPTQAREQ 
"*~ . D EXP TO C I st NORMAL CYCLE 



FP CLOCK 

(D4 0VSRF'O)J 



ZERO DIVISOR 



-TB L 

(Tb)J" 



"Tc- 



*^ DVSR 
f BA 64 TGR 



1_ 



'GAtEDEXPSAUADbERL 
(D4.DVSR. F.O) J END OP TGR 



L 



(END OP, TEST COM Pjf 



SaTE i I — L 

(TB, DVSRU WRltE EXP A TGR < F «f a TOCHFCiee*) 
(EKIP CfiNOTJNT KATcT nZiOB 
(ENDOBNOTINJl""" — 



(ENDORNOTINT)] 
(TC.DVSR.NOTINT, ENDOpI 



~~L LATCH £ SAMPLE EXP 

SAMPLE A REG 

SAMPLE IERO DIVISOR INDICATOR 



FIGURE 3. 8. 20. FLOATING POINT 
RECIPROCAL DIVIDE TIMING 
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SIGMA ERRORS THAT CAUSE A SCAN 



IC ERROR 
21.04.07.1 



ICAC IU 
CHECK TGR 
21.04.07.1 





1CA 0-16 CARRY 
ERROR'NOT 
ADVANCE AND LATCH 
LATCH IC 0-16 
21.04.07.1 



ICA 0-16 CARRY ERROR 
21.04.05.1 

A CARRY INTO A POSITION 
Vthat ALREADY HAS A BIT 
SHOULD GENERATE A CARRY 
OUT, OTHERWISE ERROR 
OCCURS 



ICAIC IU 
CHECK TGR 
21.04.07.1 



ICOC IU 
CHECK TGR 

21,04.07.1 





LAM 1 E» 
FNS 1 M»SWPD 
• SWPI 
28. 81. 16.1 



LST 1 M« 
NOT EX OP» 
RN + SSOP+CSOP 
28.77.16.1 



ICL 1 E 

TRIGGER 
28.84.14.1 



ADD 3 E« 

EX + EX ID 
28.75.55.1 



El GT ICA 17-18 
TO LA»ADV 
28.99.54.1 





DEC 1 E« 

IRPT ENABLE+ZOA 1 RH , 
+ZLIDC+ZRIDC 
SV4SC+SR+SAD+(EX 
MD»USA+ATC8) 
»NOTLID 
,28.75.15.1 



SUM +GT ERROR 
• NOT ADVANCE 
AND LATCH IC 0-16 
21.04.07.1 

SUM + GT ERROR ~~~ 

21.04.03.1 

PARITY CHECK AFTER ADVANCE 

P ICR0-16 'CARRIES = P SUM 

OTHERWISE ERROR OCCURS 



IC 17-18 ERROR 
21.04.06.1 
PARITY CHECK OF 
IC 17-18 AFTER 
ADVANCE 




ADVANCE AND 
LATCH IC 17-18 
21.02.02.1 



L GT ICA 17-18 
TO LA»ADV 
28.21.71.1 







LOP 2 E»M \ 

• NOT EXID OP ) 
28.88.15.1 / 



LOP 3 E»M 
•NOT 8ROK» 
SIC+NOT SIC* 
CB + CBR+BI+NOP 
28.88.25.1 



LOP4E»M 
• IF INHIBIT 
OR OP INVALID 
28.88.25.1 



RAM 1 E» 
FNS 1 M» 
TMTD»TMTI 
28.85.17.1 







VFL 5 E»M 
• NOT PX INH 
ICR 17-18 ADV 
28.11.54.1 



FPR3E» 
NO CANCEL* 
FPR3M 
28.14.33.1 



FPL3E* 

NO CANCEL* 

FPL3M 

28.13.33.1 



FPL 4 
E«M 
28.13.43.1 



FPR4 
E»M 
28. 14.43. 1 



E2 GT ICA 17-18 
TO LA»ADV 
28.79.62.1 




NOTE: 

1 . READ FROM BOTTOM 
TO TOP. 

2. CPU 7101, SERIAL NO. 

30,004 AND HIGHER. 



FIGURE 3.9.1. IC ERROR 
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SIGMA ERRORS THAT 
CAUSE A SCAN 



PARITY CHECK READ GATE 
24.00.15.1 



SA PULSE 
24.00.09.1 



DELAY 
150* 



/ READ SBC \ yfs 

< CLOCK PULSE V— — ' 

\ 24.00.09.1 / 



XOF 1 E READ PULSE 
28.12.11.1 



XS READ f 
28.15.51.1 



COND 
IXF ZR 
28.15.11.1 



COND 
IXFZL 
28.15.31.1 



YR-ZR 

ETGR 

28.15.61.1 



YL-ZL 

ETGR 

28.15.71.1 



/ 1 BIT \ 

( I YES / MOD RT } 

\ 28.26.23.1 / 



YES / N0T1 \ 

I — — — f BITMODREQ > 

\ 28.26.23.1 / 



YL-ZR 

ETGR 

28.15.10.1 



YR-ZL 

ETGR 

28.15.30.1 



XF+DEC 
ZLETGR 
28.15.50.1 



XS READ E 
28.86.59.1 



XOF1 
ETGR 
28.12.11. 1 



XSF 1 
ETGH 
26.70.46.1 



XSF 3 
ETGR 

28.71(15.1. 



XSF> 

ETGR 
28.80.25.1 



xsf s 

ETGR 
28.82.26.1 



XAC 
ERROR 

24.00.03.1 



NOT RESET \ 

XAC ERROR TGR VLiiJ 

24.00.03.1 / 



K PARITY ERROR \ 

ON XABBNOT \ 

TC SELECT / 

24.00.03.1 / 



XS CL-WRLA 
35.30.01.1 



TON 
CLR IX E 
TGR 
35.33.01.1 



PARITY CHECK CLEAR GATE 
24.00.07.1 



XS CL-WRE 
28.86.58.1 



CLR IX NE 
•WR IX NM 
34.33.01.1 



> 



TON 
LA TO 1 
MTGR 
35.06.02.1 



LA TO I TIMER NM. 
LA TO I TIMER 
YET\ ETGR 

35.06.02.1 



> 



SCC DEC INDEX XFER 
35.06.02.1 



KNO OP SCC \ 

•OP 9 SCC* \ 

NO WBC / 

38.52.06.1 / 

\ 38.52.06.1 / 

KLAOP5CC*NO\ 

OP 9 SCC«NO \ 

OP SCC / 

38.52.06.1 / 



/ XST 1 NE \ 

t-£i C «XST 1 NM ) 

\ jjf±; / 







XCL 1 
ETGR 
28.77.24.1 

1 



/ XST 3 NE \ 

4 1 *" ( •NOTZOAR1 \ I 

< 28.83.34.1 / 



XCL 3 
ETGR 
28.83.34.1 



(/ GROUP 147 \ 

., YES j ' «XST 4 NE \ 

' V «XST4NM / 

\ 28.86.45.1 / 



GROUP 153 
•NOT XF INHIB 
•XST 4 NE 
•XST4NM 
28.86.45.1 



PARITY CHECK INHIBIT GATE 
24.00.08.1 



GENERATE 
INHIBIT PULSE 
24.00.08.1 



DELAY 
24.00.07.1 



XSCL-WR 
E 



XCL 4 
ETGR 
28.86.44. 



NOTES: 

1 . READ FROM BOTTOM 
TO TOP 

2. CPU 7101, SER. NO. 
30004 AND HIGHER 



FIGURE 3.9.2. XAC ERROR 



i/f 



62 



9-3/9-4 




M3-I04-3 



SIGMA ERRORS THAT 
CAUSE A SCAN 



IAU 

ERROR 

27.14.02.1 



BLK 1 

ERROR TGR 
27.11.07.1 



BLK 2 
ERROR TGR 
27. 1 1-. 07.1 



BLK 3 

ERROR TGR 
27.11.07.1 



BIK 4 

ERROR TGR 
27.11.07.1 



BIK 5 

ERROR TGR 
27.11.07.1 



,_, /BLOCK 1 ERROR\ yes / BLOCK 2ERROr\ n j/BLOClC 3 ERROr\ y^/ BLOCK 4 ERROr\ ^/blOCK 5 ERROr\ „ / BLOCK 6 ERROr\ Y ES/tnnp!«nP m^ \ YES / BYPASS 

l£i( (POS 20-23) > LT"/ (TOS14-19) > H§( <TOS12-W) > UH(. (KK.8- II) > LlW (PO S4-7) > US/(POS0-3) > LT1Y !°°* + "° P BLK ) "-^Y ERROR 

\ 27.11.01.1 / \27.1T.02.1 / \ 27.11.03.1 / \ 27.11.04.1 / \27.11.05.1 / \ 27.11.06.1 / V7 n 071 / \ ».<H.03.I 

m . j g^— — — • < » ■ 11 j 11 I i 1 I 



BLOCK E^ROR 

for any adder position. if 
(sumV-carry in)-V-(a«*.V*m) 
then error occurs 



( 



SAC 
27.09.07.1 



ADD2E 
TRIGGER 
28.75.44.1 



WBC^DEC 

ETGR 

28.15.80.1 




TON HOLD DATA 
SELECT TR-IGGER 
27.04.07.1 





ADD3€ 
TRIGGtR ' 
JS.75.54.1 




YL-ZR 

ITGR 

28.15.10.1 






YR-ZL 
E TGR 
28.15.30.1 






MOD ZR 

ETGR 

28.13.20.1 





ADD 4 E 
TRIGGER 
28.75.64.1 








- 


YR-ZR 

ETGR 

28.15.60.1 








YL-ZL 
E TGR 
28.15.71.! 








MOD ZL 

ETGR 

23.15.40.1 




BYPASS 
ERROR TGR 
27.04.03.1 



AIC ERROR - 

27.10.01.1 

INPUT PARITY CHECK. OVERALL 

PARITY OF ABA AND ABB 0-23= 

PARITY OF HALF -SUMS 

OTHEWVISE ERROR OCCURS. 




BYPASS ERROR ■ 

27.04.03.1 

ERROR DURING PARITY 

CHECK OF ABB BITS 

24-27. 



ADD5E 
TRIGGER 
28.75.84.1 



LAM 1 
ETGR 
28.81.14.1 



RAM 1 
ETGR 
28.85.14.1 



CNT 1 
ETGR 
28.75.34.1 



NOTES: 

1 . READ FROM BOTTOM TO TOP 

2. CPU 7101. SERIAL NO. 
30,004 AND HIGHER 



FIGURE 3.9.3. IAU ERROR 
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SIGMA ERRORS THAT CAUSE A SCAN 



LA ADDRESS 
ERROR 
14.02. 01.) 



STAR ADDRESS 
ERROR TGR 
14.02.01.1 









< 


1 


AMO 

STORE 

ERROR 




AM 1 

STORE 

ERROR 





LA ADDRESS ERROR GATE 
14.01.01.1 



DELAY 
14.01.01.1 



LA STORE 
13.03.01.1 



DELAY 
13.03.01.1 



GATE STR 
12.10.03.1 



STR 

PRIORITY 
AND 
12.10.03.1 



STR MEM REO 



STR MEM AVAIL 



PRIORITY 5 AMPLE 



NOT INHIBIT STR 



EM0 

STORE 

ERROR 



BM 1 

STORE 

ERROR 



3M 2 

STORE 

ERROR 



BM 3 
STORE 

ERROR 



TYPICAL ERROR 




NOTE: 

1. READ FROM BOTTOM TO TOP 

2. CPU 7101, SERIAL NO. 30,004 
AND HIGHER. 



ERROR TGR 
01.22.00.1 



TON 



/AC 



'ADDRESS 

-C CHECK GATE 

\01.22.00. 































DOUBLE 

SEGMENT 

SELECTION 

ERROR 




MAR 

PARITY 

ERROR 




MEMORY 
ADR 

DECODER 
ERROR 



FIGURE 3.9.4. LA ADDRESS ERROR 
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SIGMA ERRORS THAT CAUSE A SCAN 



RA RARITY 

EUROS 

11.03.02.1 



( 





RA PARITY 
ERROR TGR 
17.07.01.1 




\MO 


TON 


RtitT RA \ 
PARTY 
ERROR 
'V.O'.CI 1 i 







ENABLE RA PARITY C 
17.07.01.1 


HICK-^ 












DEIAY 
17.04.06.1 


_ MEM FETCH 








^"^ 17.04.06.1 




DELAY 
14.03.02.1 
































BX MEM 

FETCH 

14.03.01.1 




HX MEM 

FETCH 

14.03.01.1 




1 MEM 
FETCH 
13.04.01.1 





RABITB 
14.03.02.1 





B 


C 


D 


P 


LA 1 


1 











LA 2 


1 





1 


1 


LA 3 


1 


1 





1 


LA 4 


1 


1 


1 





BX 











1 


HX 








1 





IY 





1 





1 


ZY 





1 


1 






. CHECK RA BITS B, C, AND D 
AGAIN:.! PARITY BIT 



PARITY 
ERROR 
17.07.01.1 



> 



RA BITC 
14.03.02.1 



RA BIT D 
14.03.02.1 



/ NOTGTY \ / NOT GT Y RA \ / GATE HX \ / GATE BX \ 

/ RA . I RA \YES / . LA RA BIT X \YES / . NOT HX \YES / .NOT BX \YES | 

\ GATE ) \ .IRA GATE / \ STORE / \ STORE / 

\ 14.03.01.1 / \ 14.03.01.1 / \ 13.02.01.1 / \ 13.01.01.1 / 

< rTV ,,, \ / NOT GT Y RA \ / NOT GT Y RA \ 

. PA ftATF \VES / .LARA BIT Y.\YES,, /. LA RA PARITY \YES_ , 

''.,„, , /^ \ IRA GATE /^ \ .IRA GATE / 

' 4 - 03 - '- 1 / \ 14.03.01.1 / \ 14.03.01 1 / 



NOTE: 

1 . READ FROM BOTTOM TO TOP 

2. CPU 7101, SERIAL NO. 
30,004 AND HIGHER. 



<GT Y RA . GT \ 
2 Y RA . I RA VY 
GATE / 

14.03.01.1 / 



RA PARITY 
BIT 
14.03.0?. 1 



FIGURE 3.9.6. RA PARITY ERROR 
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M3-04-3 



BOUNDARY 
REG ERROR 
11.03.02.1 



BND ERROR 

TGR 

16.04.01.1 



< RESET BC \ NO 
ERROR ) — — - — I 

16.04.01.1 / 



TON 



NOTE: 

1 . READ FROM BOTTOM TO TOP 

2. CPU 7101, SERIAL NO. 30,004 
AND HIGHER. 





YES 





























































































ERROR 
UBPAR 
0-7 
16.03.01.1 




ERROR 
UBPAR 
8- 11 
16.03.01.1 




ERROR 
UBPAR 
12- 15 
16.03.01.1 




ERROR 
UB PAR 
16-23 
16.03.01.1 




ERROR 
LB PAR 
32-39 
16.03.02.1. 




ERROR 
LB PAR 
40-47 
16.03;02.1 




ERROR 
LB PAR 
48-55 
16.03.02.1 




ERROR 
LB PAR 
BIT 57 
16.03.02.1 



PARITY CHECK OF UB REGISTER 16.03.01.1 
UB REG BITS -23 ARE COMPARED WITH 
P. , P P AND P 

0-7, 8-11, 12-15, 16-23 



PARITY CHECK OF LB REGISTER 16.03.02.1 
LB REG BITS 32 - 49 ARE COMPARED WITH 



32-39, 40-47, 



48-55 



BNDRY CTL BIT 57 
IS COMPARED WITH 
P 56-59 



FIGURE 3.9.5. BOUNDARY REGISTER ERROR 
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SIGMA ERRORS THAT 
CAUSE A SCAN 



( 
( 
( 
C 

( 

c 



RESIDUE ERROR 

TRIGGER 

47.04.01.1 



RESIDUE 

ERROR 

47.04.01.1 



COMPARE 
PREDICTED RES 
WITH RESULT RES 
47.04.0H 



DETERMINE 
RESULT 
RESIDUE 
47.03.01.1 



DIVISOR 
RESIDUE 
REGISTER 
45.02.02.1 



A 

CHECKER 
ERROR 
11.03.02.1 



A CHECKER ERROR 
47.04.01.1 




NOTE: 

1 . READ FROM BOTTOM TO TOP 

2. CPU 7101, SERIAL NO. 30,004 
AND HIGHER. 



DETERMINE 
PREDICTED 
RESIDUE 
47.03.01.1 



2ND LEVEL 
RESIDUE 
GENERATOR 
42.02.01.1 



SPILL 

RESIDUE 

REGISTER 

45.02.03. 1 



RESULT 
PREDICTEO 
RESIDUE REG 
45.02.02.1 



1ST LEVEL 
RESIDUE 
GENERATOR 
42.01.01.1 



PARITY 
ERROR TGR 
47.04.01.1 



AND 
4~. 01.0 



COMPARE SL PAR GEN ' 
12 -63 WITH PARITY 3Uf 
12-63 
47.01.01.1 



YES 



A-B 

SAMPLE 

43.10.03.1 



PAR ERR 
47.01.01.1 



PARITY ERROR 
47.01.01.1 



EN EXP OR F.V PARITY ERROR 
48.04.46.1 



FP TO MEM • 
CHK TIME 2 
43.04.06.1 

EN Fw »ARITY ERROR 
48.04.44.1 



YES 



EN FW P 
ERTGR 

48.04.44.1 



AND 
47.01.01. 



COMPARE SL PAR GEN P 
0-11 WITH PARITY 3US 
0-11 
47.01.01.1 




FIGURE 3.9.7. A-CHECKER ERROR 



2/1/42 



9-11/9-12 



M3-04-3 



SIGMA ERRORS THAT 
CAUSE A SCAN 



A58 
A 63 





ECC ERROR 

LATCH 

34.06.41.1 










CO - C32 OO 
NOT COMPARE 
WITH COG - C32G 
( GENERATED ECC ) 
34.08.41.1 




FIGURE 3.9.8. I-CHECKER ERROR 



9-13/9-14 



M3-04-3 



SIGMA ERRORS THAT 

CAUSE A SCAN 



c 
c. 

( 

c 
c 



+N ON ERROR 1 






COMPARE RESIDUE 
OF AB AND CD 
59.06.05.1 
























AB RESIDUE 

REGISTER 

59.0<5.03.1 




CD RESIDUE 

REGISTER 

59.56.03.1 



NOTE: 

1 . READ FROM BOTTOM TO TOP 

2. CPU 7101, SERIAL NO. 30,004 
AND HIGHER. 



BITS FROM AB BIN 




BITS FROM AB 


TC UNIT AND 




CUT-OFF 


PASS-AROUND 




PASS GATES 


53.02.01.1 




53.02.01.1 



FIGURE 3.9.9. SAU ERROR 
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9-15/9-16 



M3-04-3 



TEST EQUIPMENT, TOOLS, AND 

MAINTENANCE SUPPLIES REQUIRED 

TO TEST TUNNEL DIODE ARRAY 



Test Equipment 



Vacuum Tube Voltmeter 
Preamplifier, Oscilloscope, Sampling 

Tektronix Type N 

Probe, Oscilloscope, Tektronix P6025 

Test Set, Transistor Curve Tracer 

Tektronix Type 575 

Oscilloscope, Tektronix Type 555 

Preamplifier Type B 

Preamplifier Type CA 



Part No. 

5231703 
5231736 

5231737 

5231792 
523004 
460998 
460999 



Tools 

Tweezer 

Soldering Iron (1/8-inch tip) 

Brush, Acid 

Pliers, Chain Nose, 5 -inch 

Pliers, Diagonal Cutting, 4-inch 

Loupe, 5 -power 

Jig Assembly, Card Holding 

Needle, Ground off Hypodermic 

Safety Can 

Toothpicks, Round 

Screwdriver, Jeweler 0.007 -inch Blade 

Maintenance Supplies 

Fuse, 1/20 ampere 

Solder 

Wire 22 PVC Yellow, Bulk 

Flux 

Adhesive Epoxy 

Wire 26 

Wire 28 



801908 

5230119 

2108025 

450786 

5230009 

450785 

5230007 

Local Purchase 

Local Purchase 

Local Purchase 

2108286 



361575 
2102023 

556332 
5230037 
5230042 

523283 

595036 
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TEST EQUIPMENT, TOOLS, AND M3-04-3 

MAINTENANCE SUPPLIES REQUIRED 
TO TEST TUNNEL DIODE ARRAY 



Part No. 
Maintenance Supplies (cont'd) 

Board Assembly, Tunnel Diode Memory 361572 

Segment, Wire Wound Line 361574 

Board, Connector 361555 

Diode, Tunnel 361564 

Cell, Memory (Field Replacement) 361575 

Flux 5230037 

♦Solvent As furnished 

♦Sleeving 177285 

♦Finished Bar Stock 0.050-inch hex 5246694 



♦A tuning tool should be made from the finished bar stock. Using about six inches of the 
bar stock, slip a 6 -inch piece of sleeving which has been expanded in the solvent over 
the bar stock so that a minimum of 1/4 inch of the bar stock is exposed and about 1/8 
inch of the sleeving extended over the other end of the bar stock; then let sleeving dry. 
If a larger handle is required, a radio knob with a setscrew may be applied to the 
insulated portion of the bar stock. Note: Mark the sleeving or radio knob so that a 
precise count may be made of the number of turns while turning. 

This tool is absolutely necessary for tuning. 
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M3-04-3 



SAU FLOW DIAGRAMS 




NORMAL 

SIR 

CYCLE 



FIGURE 3.11.1. BINARY MULTIPLY 



11-1/11-2 



M3-04-3 



SAU FLOW DIAGRAMS 



DECODED VFL OP 
SAU NOT OPER 
PAU NOT OPER 
LA START 



SET VFL OP 
56.16.00 



TONHK 
56.16.00 




TONAB 




LOAD BACD 




' LOAD BACD 


CUT OFF 




TO BAER - 1 




TO 64-1 


56.21.11 




54.21.01 




54.21.01 



TON EOC 1 
54.38.01 




NO .^ RFL 



LOAD SAU 
EXEC REQ 



LOAD BAAB TO 
OS 2 LO ORDER 
BITS=0 





LOAD RFL TO 




LOAD RFL TO 


FLER-B.S. 




FLER-8 


54.32. - 




54^32. - 



P^^n>>! 



TOFHK 
56.16.00 



TON HSB 
56.11.00 



READ OUT CD 
SIGN BYTE AT 
BACD PUT S & 
FLAGS IN SRCD 
54.60.06 



REDUCE BACD 

BYBSER 

54.22.02 




INVERT LIKE 
SIGNS TRIG 
56.15.01 




TONAB 

COMP 

56.21.11 




REDUCE RFL 
BY BSER 
54.32.01 



REDUCE RFL 
BY 8 
54.32.01 



TOF HSB 
56.11.00 





TON SUR 
56.11. - 



TON SIR 
56.11.16 



TON PL 1 
56.11.06 





YES^ \ NO 

BINARY 



REDUCE RFL 
BACD BY 8 



REDUCE BACD 
8 RFL BY BSER 



YES (PL1-PL2) 



TON 
PL 2 
56.11.06 




VFL ADDER 
CARRY IN 
56.23.01 



PERFORM 
ADD WRITE 
IN TO CD 
56.24.12 




TON SUR 
56.11.10 




TON RECOMP. 
PL 1 

56.11.10 
56.11.06 



TON RECOMP. 
HSB 

56.11.00 
56.11.00 



TOF SUR 
56.11.10 



TOF EOC 1 
EOC 2 
54.38.03 


i 


LOAD BAAB 
TO 127 
54.15.02 



TOF PL 1-2 
56.11.06 



TON SIR 
56.11.16 



LOAD RFL TO 
FLER-8 OR FLER 
-6.S. 54.32. - 



TOFAB 

COMP 

56.21.11 



TON CD 

COMP 

56.21.21 




READ OUT CD 
SIGN REG WRITE 
NOT SIGN INTO 
CDSIGN BYTE 
56.25.03 




REDUCE RFL 
BY BSER 
54.32.01 



REDUCE RFL 
BY 8 
54.32.01 



TOF HSB 
,56.11.00 



REDUCE BACD 

BYBSER 

54.22.02 



TON CD 

COMP 

56.21,21 




TON PL 1 
56.11.06 



TON SIR 
56.11.16 



READ OUT CD 
AT BACD COMP 
8, PASS THRU ADDER 




REDUCE BACD 
& RFLJY BSER 
54.32.01 




NO ' ■\YES_(Ptl-pr2> 

1ST CYCLE ^ 



TON PL 2 

56.11.06 



/write resultX 

/ INTO CD \ 

\56.24.12 / 



REDUCE BACD 
& RFL BY 8 
54.32.01. 





NO^ 


LIKE SIGNS 


S-YES 




REDUCE BACD 
8. RFL BY BSER 




VFL CARRY 
TO ADDER 
56.23.01 











IH 



TON SIR 
56.11.16 




TOF PL 1-2 
56.11.06 



NORMAL SIR 
CYCLE 



FIGURE 3.11.2. VFL ADD 1 TO MEMORY 



1/1/63 



11-3/11-4 



M3-04-3 



SAU FLOW DIAGRAMS 









DECODED VFLINSTR 

PAU. SAU NOT OPERATING 

LA START 


| 56.16. 


» 




56. 16. 0C 




|55.10. 


TURN ON 

VFL-OP 

TRIGGER 




TURN ON 

HOUSEKEEPING 

TRIGGER 




LOAD SAU 

EXECUTION 

TRIGGER 



LOAD 8ACD 
REG WITH 
BAER -1 



RESET CD 
SIGN BYTE 
REG 



LOAD RFL 
REG WIT H 
FLER-8 



TURN OFF H.K. 
TURN ON HSB 
AND SUCD-FLO 



54.60.04 



READ OUT | 

CD SIGN BYTE f 

ATBACDAND PLACEl 
INTO SCO REG I 



REDUCE 
BACDBY 

BSER 






LOAD CONSTANT 
OF 59 INTO 
BAAB 




LOAD CONSTANT 
OF 96 INTO 
PAU SHIFT CTR 



LOAD CONSTANT 
OF 92 INTO PAU 
SHIFT COUNTER 



REDUCE 

RFL BY 8 



SET RIGHT 8 
INTO SH CTL 



| 56 .32. ( 




SET R4 INTO 
SHIFT CONTROL 



GATE EX REG 12-1 
34 TO AOC AND 
L2C REGS 



TURN OFF HSB, 
SUCD-FLO. TURN 
ON CD-FLO 





CUT OFF THE 
CD BYTE IN 
TR/CMPUNIT 





WRITE CD BYTE 
INTO F2-9 





LATCH F REG 
SHFTD R4/R8 



REDUCE 
BACD BY B5ER 



REDUCE SH 
CTR BY SH CTL 



E 




REDUCE 
BACD BY 8 



REDUCE 
RFL6YBSER 



ACCUMULATE 
CD RESIDUE 



REDUCE 
BAAB BY 8 



TURN OFF CD- 
FLO. TURN 
ON SU F-CD 



TURN OFF SU 
F-CD. TURN ON 
SC-D 127 




SET SHIFT 
CONTROL TO R8 



|56.13.C 



TURN OFF SC-D 
127. TURN ON 
F-CD 



|S6.21.21 



GATE F90-97 




GATE ZEROS 




REDUCE 


TO SAU ADDtK 




TO ADDER FROM 




BACD BY 


VIA AB T/C 




CD 




8 



Jxx 



TURN OFF SC- 
D127. TURN ON 
F— AB AND LAI 



|56.25.03 54.60.05 


54.32. 


31 




56.26.10 


DEVELOP SIGN BYTE 

AS IN STORE. USE 

SCD ANDNSM AS SIGN 

USE ZEROS AS FLAGS 




REDUCE 
RFL REG BY 
8 




XFER CD 
RESIDUE TO 
A CHECKER 


1 56.24.12 




[54.22.01 






WRITE SIGN 
BYTE INTO D60 
-63 




REDUCE 
JACD BY 4 






1 




J 










H 



GATE F50-97 TO 
AC IB 12-59 
VIAR1 SHIFT 



TURN OFF F--AB 
AND LAI, TURN ON 
SI.R 




154.2 



TURN OFF SIR 
AND VFL OP TGRS 



FIGURE 3.11.3. VFL LOAD TRANSIT 
AND SET, DECIMAL MULTIPLY, 
DECIMAL MULTIPLY AND ADD, 

DECIMAL DIVIDE, OR LOAD FACTOR 
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11-5/11-6 



M3-04-3 



SAU FLOW DIAGRAMS 



DECODED VFL INSTRUCTION 
LA START 



| 56. 16.00 



TURN ON 
VFL OP 
TRIGGER 



SAU NOT OPERATING 
PAU NOT OPERATING 



56.16.00 



55.20. 



TURN ON 
HOUSEKEEP 

TRIGGER 



154.22. 



LOAD BACD 
REG WITH 
BAER - 1 



I 54. 60 6 



154. 12.00 



r 



LOAD SAU 

EXECUTION 

REGISTER 



LOAD BAAB 
REG WITH 
NOT OFFSET 



1 56.25.02 



RESET 

AB REGISTER 



156.26.10 



LOAD RFL 
REG WITH 
FLER-BSER 




~| 56.25.02 



RESET SIGN 
OF AB REGISTER 
POS5-7 



TURN OFF HK 
TURN ON HSB 
AND SU CD-FLO 



TURN OFF HK 
TURN ON 
SU CD-FLO 



54.60.06 



1 54.2 



L 



ls4. 15.01, 02 



56.13.00 



READ OUT CD 
SIGN BYTE AT 
BACD AND PLACE 




REDUCE 
BACD BY 
BSER 




LOAD CONSTANT 
OF 59 INTO 
BAAB REG 




LOAD CONSTANT 
OF 92 INTO PAU 
SHIFT COUNTER 


INTO SCD REG 






54.32.01 




56.32.01 








1 




56.33.00 


GATE SCD 
NEG SIGN MOD 
TO SIGN OF AB REG 




REDUCE RFL 
BY BSER 




SET PAU 

SHIFT CONTROL 

TO RIGHT 4 




RESET PAU 
F REGISTER 



TURN OFF HSB 
+ SUCD-FLO 
TURN ON CD-FLO 



56.13.10 




WRITE CD BYTE 
INTO F6-9 



56.21.21 



CUT OFF THE 
CD BYTE IN 
TR/CMP UNIT 



REDUCE BACD 
BY BSER 




54.32.01 



REDUCE RFL 
BYBSR 



REDUCE BAAB 
BY* 



56.51.20 




56.31.10 
56.33.00 



LATCH F SHIFTED 
RIGHT 4 



56.33.00 



REDUCE SHIFT 
COUNTER BY 4 



56.26.10 



ACCUMULATE 
CD RESIDUE 



TURN OFF 
CD-FLO. TURN 
ON F— AB + LAI 



GATE F2-97 
TO ACIB 
12-107 



56.38.03 



RESET 

E0C1 &E0C2 

TGRS 



SIGNAL ACK 
TO NOT CHECK 
RESIDUE 



56.31.00 



| 54.18.01 



ACOB 12-59 




RESET 


LATCHED 




E0A2 


INTO A12-59 




TGR 



56.13.20 



TURN OFF F— AB 
•H.A1. TURN 
ON F— AB + LA2 



LATCH ACOB 
INTO AB60-107 
(NO SAU ACTION) 



56.13.10 



TURN OFF F— AB 
+LA2. TURN ON 
SU AB-FHI 



|56. 33.00 



RESET PAU 
F REGISTER 



154.15.01, 02 



LOAD BAAB 
WITH HOM011 



54.32.01 



GATE CONSTANT 

OF 107 AS 

A INPUT TO RFL 



GATE HOM 011 
AS B INPUT TO 
REL ADDER 



SET ADDER 
OUTPUT INTO 
RFL REG 



| 56.13.10 



TURN OFF 
SU AB-FHI 
TURN ON AB-FHI 



156.31.20 



54.12.01 



156.33.00 



GATE 4 BIT BYTE 
FROM AB TO F98-101 



INCREASE 
BAAB BY 4 



LATCH F REG 
EACH CYCLE 



54.32.01 



CONVERT DEC 
TO BIN SIGNAL 
TO PAU 



DECREASE 
RFL BY 4 



ACCUMULATE 
AB RESIDUE 




EOC2 



TURN OFF AB-FHI 
TURN ON SU F-ABOS 




L/l/63 



FIGURE 3.11.4. VFL LOAD 
CONVERTED DECIMAL TO BINARY 



11-7/11-8 



M3-04-3 



SAU FLOW DIAGRAMS 



(. 

( 
C 



DECODED VFL INSTRUCTION 
|PAU. SAU NOT OPERATING 
I START 





56.16.0C 




156.16.00 






55.10. 


TURN ON 
VFL OF 
TRIGGER 




TURN ON 

HOUSEKEEPING 

TRIGGER 




LOAD SAU 

EXECUTION 

REGISTER 













j 












54.12.00 




54.22. 






54.60.06 




SIGNED 




LOAD BAAB 
TO NOT OFFSET 




LOAD BACD 
TO BAER-1 




RESET CD 
SIGN BYTE 
REG 




54.32 


V. NO 
























54.32 










LOAD RFL 
TO FLER - 
BSER 


LOAD RFL 
TO FLER-1 








II 




• 1 i 


I 



















YES 


X'siGNED 


Nw 


NO 














56.11.00 




s 




56.13.10 




TURN OFF H.K. 
TURN ON 

HSB 




TURN OFF HK 
TURN ON 
SUCD-FHI 


















54.60.06 




54.32.01 




READ OUT CD 
SIGN BYTE AT BACD 
PLACE SIGN AND FLAGS 
INTO SCDREG. 
















REDUCE 
BACD REG 
BY BSER 




REDUCE RFL 
REG BY ONE 




































56.13.1C 










TURN OFF 
HSB TURN ON 
SU CD-FHI 




















54.22.02 






56.33.0C 




56.32.01 




54.3S.0C 






REDUCE 
BACD BY 
RFL 




RESET. PAU 
F REGISTER 




SET SHIFT 
CONTROL TO 
LEFT1 




BLOCK TURN 
ON OF EOC2 
















i 


1 







56.13.10 



TURN OFF 
SUCD-FHI 
TURN ON CD-FHI 




'56.13.05 



TURN OFF SU 
CD-FHI. TURN 
ON SUF-CD 



TRANSFER 1 
BIT BYTE FROM 
CD TO F98 




ACCUMULATE 
CD RESIDUE 



CONVERT BIN 
TO DECIMAL 
SIGNAL TO PAU 



INCREASE 
BACD BY 1 



LATCH F REG 
EACH CYCLE 



DECREASE 
RFL BY 1 




TURN OFF CD-FHI 
TURN ON SUF-CD 



SET BACD 
LEG TO 127 



RESET CD 
REGISTER 



SET RFL TO 
CONSTANT OF 
60 



RESET 

EOC1 ANDEOC2 



RESET 
EOA2 



TURN OFF 
SUF-CD 
TURN ON 
SC-D127 



DEVELOP SIGN BYTE 
AS IN STORE USING 
SCD ANDNS MOD AS 
SIGN. USE ZEROS AS 
FLAG BITS 



REDUCE 
BACD REG 
BY 4 



WRITE SIGN 
BYTE INTO D 
60-63 



TRANSFER 
CD RESIDUE 
TO ACKR 



REDUCE 

RFL REG BY 8 



SET SHIFT 
CONTROL TO 
RIGHT 8 




SET SHIFT 
CONTROL TO Rl 



TURN OFF SC- 
D127. TURN ON 
F-CD 



TURN OFF SC-D127. 
TURN ON F— AB+LA1 



GATE F90- 
97 TO SAU 
ADDER VIA AB T/C 



GATE ZEROS 
TO ADDER 
FROM CD 




REDUCE 
BACD BY 8 



END 
OFC 





MASK BYTE 
FROM F BY RFL 




SET PARTIAL 
FIELD ADD 



LATCH F 
SHIFTED 
RIGHT 8 



REDUCE 
RFL BY 8 



56.24.12 



PERFORM 

ADD AND WRITE 

INTO CD 



GATE F50-97 
TC AC1B 12-59 



GATE D60-63 

TOAC1B 

60-63 



RESET CD 

RESIDUE 

REGISTER 



LATCH 
ACKR 

BUS 



TURN ON N2RT 
IF F»0 



56.11.16 



TURN OFF 
F— AB-H.A1 
TURN ONSI.R 



ACCUMULATE 
AB RESIDUE 



TRANSFER 

D0--D63 

TO AC1B0-63 




56.11.16 



TURN OFF 
F-CD. TURN 
ON Sl.R 



SET BAAB 
TO 10 



SET BACD 
TO 10 



RESET 

CONTROL 

TGRS 



SIR SIGNAL 
TO PAU 
AND LA 



TURN OFF SIR 
AND VFLOPTGRS. 



GATE INDS 
TO IND REG 



COMPARE 
AC AND 
CD RES. 



1/1/63 



FIGURE 3.11.5. VFL LOAD TRANSIT 
CONVERTED BINARY TO DECIMAL 



11-9/11-10 











DECODED VFL INSTR 
LA START 

PAU NOT OPERATING 
SAU NOT OPERATING 






56.16.00 


56.16.00 






55.10. 


TURN ON 
VFL OP 
TRIGGER 




TURN ON 

HOUSEKEEPING 

TRIGGER 




LOAD SAU 

EXECUTION 

REGISTER 



56.11.00 




RESET CD 
SIGN BYTE 
REGISTER 



TURN OFF HOUSE 
KEEPING - TURN ON 
HSB AND SU CD-FLO 



TURN OFF HK - 
TURN ON 
SU CD-FLO 



54.60.06 



READ OUT CD SIGN 
BYTE AT BACD 
AND PLACE INTO 
SIGN OF CD REG 



154.2: 



REDUCE 
BACD BY BSER 



LOAD CONSTANT 
DF59 INTO BAAB 



REDUCE RFL 
BY BSER 



156.13.1 



LOAD CONSTANT 
OF 92 INTO PAU 
SHIFT CTR 



SET PAU 

SHIFT CONTROL 

TO RIGHT 4 



RESET PAU 
F REGISTER 



TURN OFF HSB 
SU CD-FLO TURN 
ON CD-FLO 




( 

( 
( 

c 



(EOC 1) 
56.21.32 



MASK THE CD 
BYTE BY RFL 



V 



WRITE CD BYTE 
INTO F6-9 



56.21.21 



CUT OFF THE 
CD BYTE IN 
TR/CMP UNIT 



54.22.01 



REDUCE BACD 
BY BSER 




54.32.01 



REDUCE RFL 
BY BSER 




54.12.01 



REDUCE BAAB 
BY 4 



56.51.20 



EXAMINE CD 
BYTE FOR 
PARTIAL FIELD 




56.31.10 
56.33.00 



LATCH F REG 
SHIFTED RIGHT 4 



REDUCE SIIFT 
COUNTER BY 4 



56.26.10 



ACCUMULATE 
CD RESIDUE 



156.13.05 



TURN OFF CD-FLO 
TURN ON SUF-CD 



|54. 25.01 



SET BACD 
TO 127 



|54.31.0 



LOAD RFL 
REG WITH 
CONSTANT OF 60 



RESET CD 
REGISTER 



RESET 
EOA2 



,54.38.03 



RESET EOC 1 

AND EOC 2 





56.33.00 



REDUCE SH 
COUNTER BY 4 



TURN OFF SU 
F - CD TURN 
ON SC - D 127 



156.25.03 54 .60. 



DEVELOP SIGN BYTE 
AS IN STORE USING 
SCD& NSMASSIGN 
USE ZEROS AS FLAGS 



:£ 



SET CONSTANT 
OF 59 INTO 

BACD REG 



56.24.12 



WRITE SIGN 
BYTE IN D6D -63 



YES F>48 



SET SHIFT 
CONTROL TO f 




TRANSFER 
CD RESIDUE 
TO A CKR 



SET SHIFT 
CONTROL TO Rl 



TURN OFF SC-D127 
TURN ON F-CD 



TURNOFFSC-D127 
TURN ON F--CD 



NOTE: 

F-CD 8, F— CD 
TWO DIFFERENT 
TRIGGERS 



REDUCE RFL 
BY 8 




PERFORM ADD 

AND WRITE INTO CD 




56.13.10 



TURN OFF F 
CD TURN ON 
SU CD- F 1 



M3-04-3 



SAU FLOW DIAGRAMS 



XFER F50-97 
TO AC IB 12-59 
VIA Rl SHIFT 



LATCH ACOB 
INTO CI 2-59 



TURN OFF F — 
CD. TURN ON 
SU CD-FHI 



CONSTANT OF 
03 TO BACD 



CONSTANT OF 
56 TO RFL 



RESET PAU 

F REGISTER 



TURN OFF SU CD • 
FHI TURN ON 
CD-FHI 




'RANSFER 4 BIT 

IYTE FROM C TO F99- 

101 



ACCUMULATE 
CD RESIDUE 



CONVERT DEC 

TO BIN SIGNAL 

TO PAU 



INCREASE 
BACD BY 4 



LATCH F REG 
EACH CYCLE 



DECREASE 
RFL BY 4 





56.33.10 



SET SHIFT 
CONTROL TO Rl 



TURN OFF CD- 
FHI TURN ON 
F— AB + LAI 



SET PF ADD 
TRIGGER 



-L 



GATE F50-97 TO 
ACIB/2-59 VIA 
Rl SHIFT 



I 



56.41.10 



GATE D60-63 
TO AC IB 60-63 



56.41.10 



LATCH DATA 
ON ACOB 



TURN OFF F— 
AB + LAI TURN 
ONSI.R 



54.15.02 



RESET CONTROL 



54.25.02 



SET BACD 
TO 10 



SIR SIGNAL 
TO PAU 4 LA 




GATE INDS 
TO IND REG 



z 



PARTIAL 
FIELD 



SIGNAL ACKR 
TO NOT CHECK 
RESIDUE 



TURN OFF SIR 
& VFL OP TGRS 



56.16.00 



/1/63 



FIGURE 3.11.6. VFL LOAD TRANSIT 
CONVERTED DECIMAL TO BINARY 

11-11/11-12 



M3-04-3 



SAU FLOW DIAGRAMS 



TURN ON 
VFL OP 
TRIGGER 



DECODED VFL INSTRUCTION 
LA START 

SAU NOT OPERATING 
PAU NOT OPERATING 



TURN ON 
HOUSE- 
KEEPING 
TRIGGER 



LOAD BACD 
REG WITH 
BAER-1 



54.12.00 
55.20.26 



LOAD BAAB 
REG WITH 

0500 



RESET CD 
SIGN BYTE 
REG 



LOAD SAU 

EXECUTION 

REGISTER 



RESET AB 
REGISTER 



LOAD SAB 
POS 4 TO NEG 
SIGN MOD 




RESET AB 
AND CD 

RESIDUES 



LOAD RFL 
REG WITH 
FLER-BS 




RESET SIGN 
ABREG 
POS 5-7 



LOAD RFL 
REG WITH 
FLER-I 



SIGNED 
? 



TURN OFF 
HK. TURN ON 
HSB 



54.60.06 



READ OUT CD SIGN 
BYTE AT BACD & 
PLACE INTO SCD 
REGISTER 



TURN OFF HK 
TURN ON 
SUCD-FHI 



REDUCE 
BACD BY 
BSER 



GATE SCD If NEG 
SIGN MOD TO 
SIGN OF AB REG 



REDUCE 
RFL BY 
1 



( 

( 
( 

c 
c 



TURN OFF HSB 
TURN ON SU CD-FHI 



TURN OFF HSB 
TURN ON SLR 



REDUCE 
BACD BY RFL 



RESET PAU 
F REGISTER 



SET SHIFT 
CONTROL TO 
LEFT ONE 



(BACD NOW \ 

ADDRESSES THE I 

LEFT MOST BIT I 

IN THE FIELD / 



BLOCK TURN 
ONOFEOC2 



TURN OFF SUCD- 
FHI. TURN ON 
CD-FHI 



2v 

-^T EOC2 ^>- 



TRANSFER 1 
BIT BYTE FROM 
CD TO F9B 



56.26.00 
56.26.10 



ACCUMULATE CD 
RESIDUE IN AB 
RES ACCUMULATOR 



CONVERT BIN 
TO DEC SIG 
TO PAU 



INCREASE 
BACD BY 1 



LATCH F REG 
EACH CYCLE 



DECREASE 
RFL BY 1 




TURN OFF 
CD-FHI. TURN 
ON SU F-ABOS 

























54.12.00 
55.20.26 




56.21.11 


56.32.01 

56.33,10 




56.13.15 


LOAD BAAB 

REG WITH 
15500 




TURN ON 
AB CUTOFF 
TRIGGER 




SET SHIFT 
CONTROL FOR 
RIGHT EIGHT 




KILL CD SWITCH 
MATRIX OUTPUT 




56.24.40 


56.21. 


31 




54.38.03 




56.13.15 


RESET AB 
REGISTER 




TURN OFF 
CLOSE CD 
TRIGGER 




RESET EOC1 
& EOC2 TGRS 




GATE F90-97 TO 
CDSM LEVEL 




1 » 




1 1 










TURN OFF 
SUF-ABOS. 
TURN ON F-ASOS 



TURN OFF 
SUF-ABOS 
TURN ON 
SI.R 



GATE F90-97 
TO ADDER 
VIA CD 
TRUE/COMP 



GATE ZEROS 
TO ADDER 
FROM AB 



LATCH F 
REG SHFTD 
RIGHT S 




ENABLE CD 
PARTIAL FIELD 
CHECKER 



PERFORM ADD 
& WRITE INTO 
AB 



REDUCE 
BAAB BY 




NO^^Fl-97 

= ZEROS^ 



TURN OFF 
F-ABOS. TURN 
ON SI.R 



A XUMULATE 
C ) RESIDUE 



' 1 

56.41. 


31 


II 

54.15.02 




— — i 1 

54.25.02 




56.52.0 


UPDATE AB 

RESIDUE 

SIGNAL 

TO A CHECKER 




SET BAAB 
TO 10 




SET BACD 
TO 10 




GATE INDS 
TO IND REG 


1 




56.42.00 




56.26.10 






RESET 

CONTROL 

TRIGGERS 




SI.R SIGNAL 
TO PAU 4 
LOOK AHEAD 




COMPARE 
AB&CD RESIDUE 
REGISTERS 


59.06.04 




















56.16.00 






TURN OFF SI.R 
& VFL OP 
TRIGGERS 





FIGURE 3.11.7. VFL LOAD 
CONVERTED BINARY TO DECIMAL 
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11-13/11-14 



M3-04-3 



SAU FLOW DIAGRAMS 



( 
( 

( 




FIGURE 3.11.8. BINARY DIVIDE 



11/1/63 



11-15/11-16 



M3-04-3 



SAU FLOW DIAGRAMS 



PAU NOT OPER 
VFL INST 
LA START 

SAU NOT OPER 



SET VFL 
OP TRGR 
56.16.00 



SETHK 

TRIG 

56.14.00 





LOADjlAAB 
WITH 55 - 2 LO 
ORDER BITS 
FORCED TO * 




LOAD RFL TO 

FLER-BS 

54.32 




LOAD RFL 
TO FLER-8 
54.32. 



TON RESET 

ONLY 

56.14.00 



TON 
EOC1 

54.38.01 



READ OUT CO 

SIGN BYTE A7 BACD 
PLACE SIGN AND FLAGS 
IN SEP REG 54.60.06 





GENERATE A SAMPLE 
TOSIAB5-7BUT 
INHIBIT R OUT OF 
FLAGS - RESET 5-7 
56.25.02 




Y ES ./eOC| \, NO 



HSB OFF 
SIR ON 
56.11.16 



SET FLAG 
INDS 

56.5J.04 



SET ARITH 
RESULT IND 
56.52.03 



HSB OFF 
PL1 ON 
56.11.06 I 



VFL LAST 

CYCLE TO PAU 
56.42.00 



VFL LAST CYCLE NOT 
STORE OP TO PAU 
56.42.00 



:r=-i 



UPDATE 
AB RESIDUE 
TO A OCR 
56.41.01 



GATE AB 
TRUE TO 
ADDER 




TON 

AB CUT OFF 
56.21.11 



UPDATE BAAB 
BV 4; RFL AND 
BACD BY BSER 




UPDATE BAAB, 
BACD AND RFL 

BY 3 



HOT 1 TO 
SAU ADDER 
56.23.01 



PLU2 OFF 

ZABON 

56.11.10 



LOAD BACD 
TO BAER-1 
54.22— 



SET AB 
COMP 
56.21.11 



TOFAB 
CUT OFF 
56.21.11 



INST 
RESET 
56.14.10 




START NEXT 
INST 

56.16.00 



RESET: 




RECOMP 


56.11.10 


AB CUT Off 


56 21 11 


ABCOMP 




CDCUTOff 




CDCOMP 






56.21.31 


PBYTE 


56.21.32 


NOTZRT 


56.15.05 


Ff ADD 


56.51.20 


ZERO DIV 


56.51 .30 


COMP RES 




INDS 




CARRY 


56.23.03 








54.38.03 


MPYC5 


56.12.05 



SET BAAB 
TO 10 
54.15.01 



SET BACO 
TO 10 

54.25.01 



PERFORM ADD OF 
CD AND AB. WRITE 
RESULT INTO AB AT 
BAAB IF NOT EOA2 





<RFL INPUT "A" \ 

GETS NOTHING \ 

INPUT "B"» -8. / 

ADDER OUTPUT -1 20 / 



GATEBAAT 
TO RFL 
INPUT "A" 
54.31 .01 ~\ 



INVERT 

SAB 

56.25.02 



TOFEOCI, 
EOC2 

54.38.03 



SET CD 

CUTOFF 

56.21.21 



TOF SUR 
TON RECOMP 
AND PL1 
56.11.10 




NO .• '"FIRST ^S yYES (PLUPL2 ") 
""*- CYCLE ^^"^ 1 



HOT"l" TO 

ADDER 

56.23.01 



PASS THRU ADDER 



^ 



TON SIR 



i<^Toc7^>^ 



♦MG(ABCDE) 
L (ZECDl) 
LWF [ABTlDn 



FIGURE 3. 11.9. VFL ADD, ADD TO 
MAGNITUDE, LOAD, OR 
LOAD WITH FLAGS 
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11-17/11-18 



M3-04-3 



SAU FLOW DIAGRAMS 





DECODED VFL INST, LA START 






PAU NOT OPER, SAU NOT OPER 

1 i 




TON VFL 

OP 

56.16.00 




TON HK 
56.16.00 




LOAD SAU 
EXEC REG 
55.20.- 



o 




BRING UP 
ADD TO AB 
LVLS 
55.20.01 

55.20.03 



GATE BYTE 
FROM AB 
TRUE 
56.21.22 




GATE BYTE 

FROMF 

TRUE 



GATE BYTE 

FROM F 
COMP 



GATE SHIFTER 
TO F REG 




LATCH F 
REG 



ACCUMULATE 
CD RESIDUE 
ON BYTE 
FROMF 



UPDATE B 
BYB 



TON PL2 
56.11.06 



PERFORM ADD* WRITE RESULT 
INTO AB AT BAAB 




NORMAL 
SIR CYCLE 



LOAD BAAB 
BACDTO 



SUR AND 

RECOMP IDENTICAL 

TO ADD. 



GATE INDS 

TO REG 



UPDATE 




XFER CD 


AB RES IN 




RESIDUE TO 


ACKR 




ACKR 



FIGURE 3.11.10. BINARY MULTIPLY 
AND ADD 
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11-19/11-20 



M3-04-3 



SAU FLOW DIAGRAMS 



DECODED UFL INST 
SAU NOT OPER 
PAU NOT OPER 
LA START 



SET UFL 
OP TRIG 
56.16.00 



SET HK 

TRIG 

56.16.00 



LOAD SAU 
EXEC REG 
55.10. 




LOAD BACD 
TO 64-1 
54.21.01 




LOADJAAB 
WITH OS 2 LO 
ORDER BITS = 
54.11.1 55.20.26 



TON RESET 
ONLY. THIS 
CYCLE GENERATES 
INST RESET 
PORTION OF 



56.14.00 




LOAD RFL 
TO FlER-8 
54.32 



TON LIKE" 

SIGNS 

56.15.01 



TOF RSU 
TON RND 
56.11.00 



BLOCK TON 

OR EOC2 DURING 

RND&RSU 



READ OUT 1 
BIT 8YTE FROM 
AB TO ADDER 




READ OUT 4 
BIT BYTE FROM 
AB TO ADDER 
















GATE HOT 
1 TO ADDER 




GATE HOT 4 & 
1 TO ADDER 














SAVE ANY 
CARRY IN 
CARRY TRIG 




SAVE ANY 
CARRY IN 
CARRY TRIG. 














REDUCE 

BAABBY 

1 




REDUCE 
BAABBY 

4 













TOFHK 

TON PL I 

56.16.0056.11.06 




T ON RESET \ 

ONLY. GENERATES\ 
INST RESET PORTION!" 
OF SIR / 

56.14.00 / 



REDUCE 
BACD BY 
BSER 

54.22.02, 



TOF 

RND 

56.11.00 




REDUCE 
RFL BY 
BSER 



TON EOC2 
CD CUTOFF 
54.38.03 
56.21.21 



READ OUT CD 
SIGN BYTE AT 
BACD, PLACE 
SIGN AND FLAGS 
INTO SRCD 
54.60.06 




GATE FLAGS 
.4 ZONE BITS 
TO SATISFY B.S. 
54.60.03 



GATE SAB* 
NSM TO CO 
SIGN BYTE 
54.60.05 






GATE AB BYTE 

COMPTO 

ADDER 





TON 




TON 


EOA2 




AB CUTOFF 


54.18.01 




56.21.11 



UPDATE BAAB 
BY 4. REDUCE 

RFL & BACD BY 
BSER 



UPDATE BAAB 
BY 8. REDUCE 
RFL BACD BY 
8 OR RFL 




ASSEMBLE ZONE 
BITS TO SATISFY 
BYTE SIZE 
54.60.03 56.25.03 




TOF SUR 
TON RECOMP 
56.11.10 



LOAD BACD 




LOAD BAAB 




TON AB 


TO BAER-1 




TO 127 




CUTOFF 


54.22. 




54.15.02 




56.21.11 





TOF 

EOCS-EOC2 

54.38.03 




1 

! 






T OF HSB 
56.11.00 








! 

1 1 










1 ; 

jjES-. 


BINARY 
54.32.01 










X 

AM 




V NO 


REDUCE 
BACD BY BSER 
54.22.02 


(AUM) 
NO ^it 












s 


























REDtljCE 

Rai^a 


REDUCE RFL 
BY BSER 






READOUT 
SRCD FLAGS 
AND NOT S TO 
CD SIGN BYTE 




TON CD 
COMP 

56.21.21 




; 










56.25.0 








i' ■ 

























READ OUT BYTE 

AT BACD. CD IS 
CUT OFF. WRITE 

ZEROS INTO CD. 



READ OUT CD 
AT BACD. PUT 
INTO ADDER 
COMP. 




TON 

PL2 

56.11.06 




TON PL1- 

PL2 
56.11.05 



LOAD BAAB 
TO 10 

54.15.01 



LOAD BACD 
TO 10 
54.25.01 



SET 1NDS 
56.52.04 
56.52.03 



SIR TO LA 
& PAU 
56.42.00 



RESET CTL 
TRIGS. (SEE 
ADD) 



M+ <A"BCD"E) 
M+MG (A"BCTJE) 
SfABCDE) 
SRD (AlCDE) 



FIGURE 3.11.11. VFL ADD TO MEMORY, 
ADD MAGNITUDE TO MEMORY, STORE OR 
STORE ROUNDED 



1/1/63 



11-21/11-22 



H43-04-3 



SAU FLOW DIAGRAMS 



®«r 



DECODED VFL INST 
SAU NOT OPER 
PAU NOT OPER 
LA START 



SET VFL 

OP 

56.16.00 



TON HK 

TRIG 
56.16.00 




LOAD BACD 




LOAD BACD 


TOBAER-1 




TO 64-1 


54.21.01 




54.21.02 



c 




LOAD SAU 
EXEC REG 
55.10.-.- 



LOADBAAB 

TO 5s 

ASSUME 2 LO 
ORDER O'S 



<^>n 



RESET 
SCRD 
54.60.06 



LOAD RFL TO 

FLER-BS 

54.32.-.- 



LOAD RFL TO 

FlER-6 

54.32.-.- 




-<o> 




}F HK 




TON EOCI 




TON HSB 




TON PL1 


.16.00 




54.38.01 




56.11.00 




56.11.06 




READ OUT CD 
SIGN BYTE AT 
BACD PUT INTO 
SRCD 

54.60.06 




I 



REDUCE BACD 
BY BSER 
54. 22.-02 



INVERT LIKE 
SIGNS TRIG 
56.15.01 



REDUCE RFL 

BY BSER 

54.32.01 



REDUCE 
RFL BY B 
54.32.01 




TON 

CD COMP 

56.21.21 





TON CD 
CUTOFF 
56.21.11 




TON AB CUT 

OFF 

56.21.11 








GATE 1 'S 




GATE O'S 


TO ADDER 




TO ADDER 




TO ADDER 


56.21.22 




56.21.22 




56.21.22 





GATE CD 




GATE CD 




GATE AB 


BYTE COMP 




BYTE TRUE 




BYTE TRUE 


TO ADDER 




TO ADDER 




TO ADDER 


56.21.22 




56.21.22 








GATE O'S 
TOJADDER 
56.B1.12 



3T 

C ADD BUT NO \ 

\ WRITE IN / 



JZU 





ADDER 
CARRY IN 
56.23.01 



UPDATE BACD 
BY 8. UPDATE 
BAAB BY 8 OR 
RFL. UPDATE 
RFL BY 8 



UPDATE BAAB 
BY 4. REDUCE 
RFL AND BACD 
BY BSER 



®- 





-^KF ETC^^- 





NO ^ NZRT ^ S YES 








TON AB GT 




TON AB 




TOF PL1« 


+ ECD 




LTCD 




PL2 


56.52.01 




56.52.01 




TON SIR 



TON AB 

GTCD 
56.52.01 



NO ^NZRT\ YES 



SAU SET 

AE 
56.52.02 



SAU SET 

AH 

56.52.02 




AB = CD OR 

CKT 

56.52.01 



? 









SAU SET 

AL 




SAU SET 
AE 




NO 


SAU SET 
AH 








SAU SET 

AL 





— ~V fc c 


N IN IND> 


< KR + KF 

YE 












SAU SET COMP RSLT 
INDS TO LA 
56.52.04 



K (ABCDE) 
KF (ABClJE} 
KE (ABCDE) 
KFE (ABCDE) 
KR (ABCDE) 
KFR (ABCDE) 



FIGURE 3.H.12. VLF COMPARE 
INSTRUCTIONS 
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11-23/11-24 



M3-04-3 



DECODED UFL INST 







TOF AB-FHI 
TON SUF-ABOS 
56.13.10 
56.13.15 



SAU FLOW DIAGRAMS 



LOAD BAAB 
WITHOS33 
54.15.02 



KILLCDSM 
56.13.15 



SET SFT CIL 

TQR8 
56j.32.01 

56L33.10 



RESET AB 

REG 

56.24.40 



GATE F90-97 
TO CD PREOR 
56.13.15 



Z—L 



TON AB 
CUTOFF 
56.21.11 



IF Fl = 1 TON 

PFADD 

56.51.20 



THESE LEVELS 
UP UNTIL SIR 




TOF E0C1 

E0C2 
54.38.03 



TOF CD 
CUTOFF 
56.21.21 



TOF CLOSE 

CD 

56.21.31 



J/ 



DISABLES BYTE 
SIZE GATING 



TOF SU F-ABOS 
TON F-ABOS 
56.13.15 



TOF SU F-ABOS 
TON SIR 
56.11.16 



GATE F90-97|TO 
ADDER VIA CD T/C 
56.13.15 



DISABLE E0C1 TON 
DUE TO RFL CARRY 
54.38.01 




FIGURE 3.11.13. BINARY CONVERT 
AND BINARY CONVERT DOUBLE 



IJ/1/6J 



11-25/11-26 



M3-04-3 



SAU FLOW DIAGRAMS 



DECODED VFL INST 

LA START 

PAU NOT OPER, SAU NOT OPER 



TON VFL 

OP 

56.16.00 



TON HK 
56.16.00 



LOAD BACD 




LOAD BAAB 




LOAD RFL 




RESETAB.CD 


WITH BAER-1 




WITH OS00 




WITH FLER- 




RES REGS 


54.21.01 




54.11.01 




BSER 54.32.- 




56.26.10 



LOAD SAU 
EXEC REG 
55.20.- 




RESET SRCD 
54.60.06 



RESET PAU 
FREG 

56.33.00 



CONVE T DEC 
TO BIN SIGNAL 
TO PAU 
56.31.20 





TOF H K 

TON SU AB-FHI 

56.16.00 

56.13.10 



LOAD BAAB 
WITH HOM 01 1 
54.15.01 
54.15. 2 



"A" I NPUT T O 
RFL-SS0O 



RFL- HOM Oil 



ADDER OUT 
INTO RFL 




GATE NSM 
TO SRAB 
56.25.02 



GATE 
NSM V SAB 
TO SAB 
56.25.02 



TOF SU AB-FHI 
TON AB-FHI 
56.13.10 



INCREASE 




DECREASE 


BAAB BY 4 




RFL BY 4 


54.12.01 




54.32.01 



LATCH F 

REG 

56.33.00 




TON RESET 
ONLY 

56.14.00 



GENERATE INST 
RESET PORTION 
OF SIR 56.14.10 



GATE 4 BITS 
FROM AB TO 
F9S-101 
56.31.20 



ACCUMULATE 
AB RESIDUE 
56.26.10 




RESET AB 

REG 

56.24.40 






SET SHFT 
CTL TO Rl 
56.33.10 



SET SHFT 
CTL TO R0 
56.33.10 



TOF AB-FHI 
TON F— AB-H.A1 
56.13.10 
56.13.20 




F50-97 
(SHFTR 51-98) 
TO ACIB 12-59 
56.31.00 



F2-97 TO 
ACIB 12-107 
56.31.00 



ACOB 12-59 
TO AB12-59 
56.31.00 




TOF F— AB+LA1 
TON SIR 
56.13.20 

56.11.1 



TOF F— AB + LA1 
TON F— AB + LA2 
56.13.20 



ACOB + 
AB60-107 



TOF F-AB+LA2 
TON SIR 
56.13.20 

56.11.16 



LOAD BAAB 
TO 10 
54.15.02 



LOAD BACD 
TO 10 
54.25.02 



RESET CTL 
TRIGS 1 



XFER AB RES 
TO A CKR 
56.41.10 



SIR SIGNAL 
TO PAU . L A 
56.42.00 




PFADD ^S >.YES 
ON 



TON PF 




SUPPRESS 




GATE INDS 


IND 




RESIDUE CK 




TO REG 


56.52.04 




56.41.01 




56.41.01 



TOF SIR 
56.16.00 



FIGURE 3. 11. 14. DECIMAL CONVERT 
AND DECIMAL CONVERT DOUBLE 
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M3-04-4 



Section 4 
CORRECTIVE PROCEDURES 



INDEX 4-1. CORRECTIVE PROCEDURES 



PROCEDURE 
NUMBER 


PROCEDURE TITLE 


ISSUE 
DATE 


1 


Adjustment of Storage Bus Control and Core 
Storage Timing 


2/1/62 


2 


+12VDC Power Supply Voltage Adjustment 


1/1/63 


3 


XTD Tunnel Diode Replacement 


1/1/63 


4 


XTD Memory Cell Replacement 


1/1/63 


5 


Word Driver Tuning, New Word- Driver Card 


1/1/63 


6 


XTD Fuse or Resistor Replacement 


1/1/63 


7 


Index Tunnel Diode Storage Tuning Procedure 


1/1/63 



1/1/63 



M3-04-4 



FIGURE 
NUMBER 



4.1.1 



Section 4 
CORRECTIVE PROCEDURES 
INDEX 4-2. LIST OF ILLUSTRATIONS 



FIGURE TITLE 



Data-Out Gate Timing 



ISSUE 
DATE 



2/1/62 



4.1.2 


Select 1Y Pulse Timing 


2/1/62 


4.1.3 


Select 2Y Pulse Timing 


2/1/62 


4.1.4 


MEM SEL LA Pulse Timing 


2/1/62 


4.2.1 


+12VDC Power Supply and Adjustment Chart 


1/1/63 


4.3.1 


Tunnel Diode Array Card 


1/1/63 


4.3.2 


Tunnel Diode Storage Panel 


1/1/63 


4.3.3 


Memory Cell Assembly 


1/1/63 


4.3.4 


Tunnel Diode 


1/1/63 


4.4.1 


Memory Cell 


1/1/63 


4.4.2 


Soldering of Tunnel Diode to Array Card 


1/1/63 


4.6.1 


XTD Fuse Replacement 


1/1/63 



1/1/63 



M3-04-4 Section 4 

CORRECTIVE PROCEDURES 





INDEX 4-3. LIST OF TABLES 




TABLE 
NUMBER 


TABLE TITLE 


ISSUE 
DATE 


4.1.1 


Memory Select Pulse Delay Line Card Locations 


2/1 /B2 


4.1.2 


Memory Select LA Level Pulse Delay Line 
Locations 


2/1/62 


4.7.1 


Octal Bit Designation 


1/1/63 
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M3-04-4 ADJUSTMENT OF STORAGE BUS 

CONTROL AND CORE STORAGE TIMING 



This procedure describes how to check and adjust the timing between 
core storage units (CSU's) and the storage bus control of the 7101 
Central Processor Unit , Serial No. 30,004 and higher. The pro- 
cedure sets test conditions for each CSU by executing store and fetch 
operations from the CPU, exchange, and disk synchronizer CE con- 
soles and then checking and adjusting the fixed and/or tapped delays 
of the intercommunication lines between the core storage and storage 
bus control units. 

The storage bus control and CSU timing relationship must be checked and 
adjusted whenever the CPU clock frequency is changed or CPU clock sample 
pulses are realigned. 

EQUIPMENT 

Oscilloscope - Tektronix type 551 dual-beam, with type 53/54L,fast- 
rise, calibrated preamplifiers. 



PROCEDURAL STEPS 

A. Preparation 



1. Allow warmup period of 30 minutes for CSU's, CPU, 
exchange, disk synchronizer, and oscilloscope. 

2 . During latter part of warmup period, check transfer and execution 
of instructions from 7101 CE console to ensure that associated CPU 
controls, registers, and timing sequencers are functioning properly. 
This test is accomplished as follows: 

a. Set Load Index (LX)instruction into both half-words 
of 7101 CE console PANEL KEYS. 

b. Set MAINT MOD level switch to DOWN position. 

c. Set RPT INST level switch to DOWN position. 

d. Set TIME CLOCK level switch to DOWN position. 

e. Set IRPT level switch to DOWN position. 
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ADJUSTMENT OF STORAGE BUS M3-04-4 
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i . Set INH SCAN level switch to DOWN position, 
g. Depress MASTER (Reset) pushbutton, 
h. Depress START (Clock) pushbutton, 
i. Depress START (Program) pushbutton. 

3. If instruction transfer between PANEL KEYS and 1Y 
and 2Y registers is not satisfactorily timed, temporarily 
adjust PANEL KEYS timing delay line on card 11A2H16 
(logic 18.05.01.1) 

4. Repeat step 2, using Store Index ( SX) instruction. 

5. After warmup period, compensate oscilloscope probes, 
using internal oscilloscope calibrator. 

6. Execute Sample Pulse Alignment Check procedure 
(Check Procedure 1 of this manual) to ensure accuracy of 
clock sample pulse adjustments. 

Timing of Store Operations 

1. Set CPU store test routine on 7101 CE console: 



a. Set Store Index (SX) instruction to CSU A0 into both half- 
words of PANEL KEYS. 

b. Depress MASTER (Reset) pushbutton. 

c. Depress START (Clock) pushbutton. 

d. Depress START (Program) pushbutton. 

2. Adjust SM memory-select timing pulse (measured at card socket 
pin 11A2H21F, logic 11.12.02.1) so it is 200 nanosec wide and 
occurs 150 nanosec after leading edge of an SP pulse (measured 
at card socket pin 11A2K24F, logic 11.12.02.1). The delay lines for 
these adjustments are on cards 11A2F24 and 11A2F23 (logic 
11.12.02.1). 
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3. Adjust MEM SEL pulse delay so changing memory 
address bus (MAB) information will be properly sampled 
into memory address register (MAR) of CSU AO (logics 
01.02.00.1 through 01.02.04.1). The delay line for this 
adjustment is on card 11A3J27 (logic 13.06.01.1). 

4. Adjust MEM RD out pulse del ay line (con tained on card 
11B1E21, logic 14.01.01.1) so MEM RD out pulse will 
arrive at readout trigger of CSU A0 (measured at pin 

3 of card socket 01C1C13, logic 01.02.04.1) at same 
time that MAB information arrives at MAR (logics 
01.02.00.1 through 01.02.04.1). 

5. Adjust Busy trigger reset delay line so that Busy trigger 
(logic 13.05.01) is on for 1800 nanosec. The delay 

line for this adjustment is on card 01B1B22 (logic 01.12.00.1) 
of the selected CSU. 

6. Change address portion of Store Index (SX) instruction in 
7101 CE console PANEL KEYS to specify next sequential 
CSU. Repeat steps 1 through 5 to adjust delay lines as- 
sociated with MEM SEL pulse, MEM RD out pulse, and 
Busy trigger reset pulse for CSU's Al, B0, Bl, B2, and 
B3. The location of the MEM SEL delay line card for 
each of these CSU's is shown in table 4.1.1. 

TABLE 4.1.1. MEMORY SELECT PULSE DELAY LINE CARD LOCATIONS 



Core Storage Unit Delay Line Card Location Logic Page 



Al 11A3J24 13.06.02.1 

B0 11A3J26 13.06.01.1 

Bl 11A3J25 13.06.01.1 

B2 11A3J23 13.06.02.1 

B3 11A3J22 13.06.02.1 



After above operations, adjust data-in-gate pulse delay lines 
(contained on CSU cards 01B1B18 and 01B1B16, logic 01.12.02.1) 
to sample selected index register data into memory data regis- 
ter (MDR) of each CSU (logics 01.18.04.1 through 01.18.07.1). 
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C. Timing of Fetch Operations 

1. Set CPU fetch test routine on 7101 CE console: 

a. Set Load Index (LX) instruction to CSU A0 in both 
half-words of PANEL KEYS. 

b. Depress MASTER (Reset) pushbutton, 

c. Depress START (Clock) pushbutton. 

d. Depress START (Program) pushbutton. 

2. Adjust RA DCR STROBE pulse (measured at pin E of 
card socket 12B1J21, logic 17.05.02.1) so it samples 

RA parity bit (measured at pin E of card socket 12B1J22, 
logic 17.05.02.1). The delay line for this adjustment is 
on card 12B1K19 (logic 17.04.06.1). 

3. Adjust data-out-gate pulse (measured at pin A of CSU 
card 01B1B10, logic 01.12.03.1) so it is 290 nanosec wide 
by varying delay line on card 01B1C13 (logic 01.12.03.1). 
Check data-out -gate pulse (measured at card socket pin 
01A1H24B, logic 01.13.00.1) to ensure that it does not occur 
earlier than 1050 nanosec after select-memory pulse 
(measured at card socket pin 01B1C06D, logic 01.12.00.1). 
If time difference is too short, increase delay by adjusting 
delay line on card 01B1C19 (logic 01.12.00.1). Simultaneously, 
check read/write trigger (measured at card socket pin 
01D2J06B, logic 01.08.00.1) to ensure that it is changing state 
between X- or Y read/write timing pulses (measured at card 
socket pins 01D2K09B and 01D2K04G, logic 01.12.02.1). The 
delay line for adjusting the setting of this trigger is also on 
card 01B1C19 (logic 01.12.00.1). 

The IMOB data pulses measured at the 1Y register (logic 22.11.01.1) 
through 22.11.37.1) and at lookahead level 4 (logic 31.01.01.1 through 
31.02.10.1) should bracket (overlap) the sixth SP pulse (measured 
at card socket pin 11A3B20F, logic 12.10.04.1) that is generated after 
the SP pulse which initiated the gate I pulse (measured at card socket 
pin 11A3B20G; refer to step 3). If above condition does not exist, 
adjust data-out-gate pulse timing by varying delay line on card 
01A1F26 (logic 01.13.00.1). Adjust accurately even though pulse may 
have to be realigned after select pulses have been adjusted. (See 
fig. 4.1.1.) 
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4. Check timing of SEL 1Y pulse (measured at card socket 
pin 17A2C25U, logic 28.72.41.1) to ensure that pulse 
brackets (overlaps) fifth and sixth SP pulses (measured 
at card socket pin 17A2C25-3) that occur after SP pulse 
which initiated gate I pulse (measured at card socket 
pin 11A3B20G; refer to step 3). If above condition does 
not exist, adjust SEL 1Y pulse timing by varying delay 
line on card 12B1K15 (logic 17.06.01.1). (See fig. 4.1.2.) 

5. Check timing of SELECT 2Y pulse (measured at card 
socket pin 17A2C21U, logic 28.72.51.1) to ensure that 
pulse brackets (overlaps) fifth and sixth SP pulses 
(measured at card socket pin 17A2C21-3) that occur 
after SP pulse which initiated gate I pulse (measured at 
card socket pin 11A3B20G; refer to step 3). If above 
condition does not exist, adjust SEL 2Y pulse timing by 
varying delay line on card 12B1K16, logic 17.06.01.1. 
(See fig. 4.1.3.) 

6. Set CPU to test timing of the four MEM SEL LA pulses 
at 7101 CE console: 



a. Set a Load instruction (from CSU A0) into both half-words 
of PANEL KEYS. 

b. Depress MASTER (Reset) pushbutton. 

c. Depress START (Clock) pushbutton. 

d. Depress START (Program) pushbutton. 

Check and adjust timing of the four MEM SEL LA level pulses 
by using signal measuring points and delay line location infor- 
mation listed in table 4.1.2. When checking one of these pulses, 
bypass other lookahead levels by means of LA disable switches 
on 7101 CE console. Adjust each MEM SEL LA pulse so it 
brackets (overlaps) fifth SP pulse that occurs after SP pulse 
which initiated gate I pulse (measured at card socket pin 
11A3C13G; refer to step 3). (See fig. 4.1.4.) 
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M3-04-4 



TABLE 4.1.2. MEMORY SELECT LA LEVEL PULSE DELAY LINE LOCATIONS 



Test 
Pulse 



MEM SEL LA 1 
MEM SEL LA 2 
MEM SEL LA 3 
MEM SEL LA 4 



LA Pulse 



Signal Measuring Points 



18A3A21B 
18A3A21-6 
18A3C21B 
18A3C21-6 



SP Pulse 



18A3A21C 
18A3A21-5 
18A3C21C 
18A3C21-5 



Logic Page 



36.01.05.1 
36.01.06.1 
36.01.07.1 
36.01.08.1 



Delay Line 



Location 



12B1K18 
12B1K10 
12B1K12 
12B1K13 



Logic Page 



17.06.01.1 
17.06.02.1 
17.06.02.1 
17.06.02.1 



8. Use Load Index instruction test routine (refer to step 1) 
to check time at which data-in-gate pulse samples IMOB 
data into 1Y register. Next, use Load instruction test 
routine (refer to step 5 ) to check time at which data-in - 
gate pulse samples IMOB data into lookahead level 4 (LA 4). 
If IMOB data is not being correctly sampled into 1Y register 
and /or. LA level 4, refer to step 3 and vary timing of data- 
out-gate pulse so that both transfers are made correctly. 

9. Repeat step 3 for each of the other CSU's. to ensure that 
IMOB data at 1Y and LA 4 registers is identical in width 
and relative position for all CSU's. Also, repeat step 7 
for each of the other CSU's to ensure that IMOB data will 
be correctly transferred into 1Y and LA 4 registers from 
all CSU's, 

10 Set up Load Index instruction test routine (refer to step 1) to 
check timing of data transfer from PANEL KEYS. Using 
RA-decoder-strobe pulse (measured at card socket 
pin 12BU25F, logic 17.05,01.1) as a sync point, check time 
relationship between a pulse on a data line from CSU A0 and 
a pulse on a data line from PANEL KEYS. If these two pulses 
do not coincide, adjust PANEL KEYS delay line on card 
11A2H16 (logic .18.05.01.1) so that the two data pulses coincide. 

11. Set up exchange CE console controls to execute a data fetch 
operation from CSU A0: 

a. Depress SIM WR switch. 

b. Set a valid A0 address in WORD ADDRESS switches. 

c. Set a DATA WORD XFER switch to select a channel. 

d. Set selected channel address in EXCHANGE MEM ADR switches. 

e. Store address in control word by depressing EX MEM TEST switch, 
setting LOAD MEM switch down, depressing SINGLE CYCLE PB 
twice, and clearing LOAD MEM switch. 
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f. Depress MN MEM (Main Memory) TEST switch. 

g. Depress MACHINE RESET. 

h. Set BLK CW MOD switch down, 
i. Depress START pushbutton. 

12. Adjust SET BX-BFR pulse by varying delay line on card 12B1J13 
(logic 17.06.03.1) so BUS SET BR pulse samples data on BX MOB 
to BX buffer register. 

13. Set disk synchronizer CE console controls to execute 
a data fetch operation from CSU A0: 

a. Store a control word containing an A0 memory address into 
memory by means of PANEL KEYS on 7101 CE console. 

b. On disk sync console, set TEST switch to DS to SIGMA position. 

c. Set following switches down: 

(1) BLOCK WCO 

(2) SUP + 1 SWC 

(3) WR STA 

(4) SUP + 1 MOD 

d. Depress WR pushbutton. 

e. Set control word address into CONTROL WORD ADDRESS switches. 

f. Depress following pushbuttons in order: 

(1) GEN RESET 

(2) CWTC 

(3) WORD CYCLE 

(4) SEL DS MEM (depress twice) 

g. Depress RD/WRT START pushbutton. 

14. Adjust SEL HX pulse by varying delay line on card 12B1J12 (logic 
17.06.03.1) so HX MOB-to-WDR pulse samples data on HX MOB 
into word register. 
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M3-04-4 +12VDC POWER SUPPLY VOLTAGE 

ADJUSTMENT 



DESCRIPTION 

This procedure is used to adjust the +12vdc power supply (P/N 5246540). 

PROCEDURAL STEPS 

DANGER 

Make sure that all power to the power supply is 
off before attempting power supply adjustments. 
Use a voltmeter to determine whether voltages 
are present. Make certain that the voltage adjust- 
ment procedure is understood before attempting 
any adjustments. 

For adjustments of the supply, first determine the present adjustment of the 
supply. If the adjustment is at the center position (table in fig. 4.2.1), then to 
increase or decrease the voltage, move those wires required for that particular 
increase or decrease as shown in the table. For example, for an increase of 
0.12 v, move following wires and read output voltage to see that change has 
been made correctly. 

Wire From Pin To Pin 



Gray 4 3 

Orange 8 7 

Yellow 12 11 
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LOGIC -02.14.01.1 



NOTE: 

1 . D I - D 6 HATING: 50 ft" 

2 SUPPLY LOCATED IN FRAME 14 



A. Power Supply Schematic 



VOLTAGE ADJUSTMENT CHART ON IB- 1 
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V - VIOLET GY = GRAY 
H - BLUE O - ORANGE 

BR = BROWN Y - YELLOW 

01 - INPUT WIRE FOR PHASE 1 

02 - INPUT WIRE FOR PHASE 2 

03 - INPUT WIRE FOR PHASE 3 



NOTES: 



THE t 12 V SUPPLY IS ADJUSTED BY RECONNECTING THE 
WIRES ON TB-1 AS INDICATED IN VOLTAGE ADJUSTMENT 
CHART TO OBTAIN THE DESIRED OUTPUT VOLTAGE. 

ALL BLACK WIRES ARE TO REMAIN ON THE POSITION TC 
WHICH THEY ORIGINALLY WERE CONNECTED. 



B. Adjustment Chart 

FIGURE 4. 2. 1. +12VDC POWER SUPPLY 
AND ADJUSTMENT CHART 
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M3-04-4 XTD TUNNEL DIODE REPLACEMENT 



DESCRIPTION 

This procedure is used to replace tunnel diodes. 

EQUIPMENT 

Jig Assembly (P/N 523007) 

Soldering Iron (P/N 5230119) 

Connector Board (P/N 361555) 

Field Replacement Memory Cell (P/N 361569) 

Tunnel Diode (P/N 361564) 

Flux (P/N 5230037) 

Chain Nose Pliers (P/N 450786) 

PROCEDURAL STEPS 

1. Remove array card (fig. 4.3.1) from panel (fig. 4.3.2) by 
alternately applying a steady at first pull the top and then 
the bottom of the card. 

2. Place array card in jig assembly. 

3. Using soldering iron, apply heat to lead on connector board, 
which comes from memory cell (fig. 4.3.3). Apply pressure 

to connector board with chain nose pliers, toward memory cell 
This will loosen joint so that tunnel diode negative leads can be 
straightened. Apply minimum amount of heat. When tunnel diode 
negative leads are straight (one lead is for the tunnel diode to be 
replaced; the other is for the adjacent cell), remove the tunnel 
diode and connector board as a unit. 

4. Curve -trace the new tunnel diode before it is used as a 
replacire nt. 

5. Place new tunnel diode (fig. 4.3.4) on a new connector board 
as shown in figure 4.3.3. Pull tunnel diode up to connector 
board and bend and trim wires. Pull connector board down 
so that tunnel diode cap rests on standoff block of memory 
cell. 
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XTD TUNNEL DIODE REPLACEMENT 



M3-04-4 



TUNNEL DIODE 
POSITIVE LEAD 



CONNECTOR 

BOARD 

361553(629) 
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FIGURE 4.3.3. MEMORY CELL ASSEMBLY 
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XTD TUNNEL DIODE REPLACEMENT 



Clean lands on the connector board with a rubber eraser. 
Scrape the tunnel diode lands tightly with tweezers or a 
pocket knife. 

Using rosin-core solder, solder wires to connector board, 
using minimum heat. 

CAUTION 

Do not damage connector board. 

Curve -trace all affected diodes before replacing array card in 
panel. 
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FIGURE 4. 3. 4. TUNNEL DIODE 
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M3-04-4 XTD MEMORY CELL REPLACEMENT 



DESCRIPTION 

This procedure is used to replace the memory cell. 

EQUIPMENT 

Jig Assembly (P/N 5230007) 
Soldering Iron (P/N 5230119) 
Memory Cell (P/N 361575) 
Segment Wire (P/N 361574) 
Epoxy (P/N 5230042) 



PROCEDURAL STEPS 

1. Place array card in jig assembly. 

2. To remove the connector board of the memory cell to be replaced, 
unsolder wires, i.e., tunnel diode negative leads that overlap adjacent 
connector boards. 

3. To remove memory cell, apply soldering iron to word line leads of 
memory cells to be changed, lift wires from land, using round toothpick, 
and cut wires (fig. 4.4.1). Continue applying heat to word line leads 
extracting memory cell. 

4. Check new memory cell to see if the segment wire is bonded in 
memory cell slot; if not, apply epoxy to slot, and let it cure undisturbed 
for 24 hours. 

5. Place new memory cell (fig. 4.4.2) on array card with segment wire. Put 
each end of segment wire through holes in array card, bend wires to 
land, apply flux and solder; trim off excess wire. 
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XTD MEMORY CELL REPLACEMENT 



M3-04-4 



TUNNEL DIODE 



WIRE MUST 
BE EPOXY'D 
IN SLOT 



TUNNEL DIODES 
TO REST ON 
STAND OFFS 




PRINTED CIRCUIT BOARD 



PRIMARY WIRE IN SLOT 
OF MEMORY CELL 



MEMORY CELL 
TO BE REMOVED 



ARRAY CARD 



CUT HERE AND RE-SOLDER HERE 



ON PRODUCTION CARD THIS WIRE IS 

CALLED PRIMARY WIRE, BUT ON 

FIELD REPLACEMENT MEMORY CELL (4.4.2) 

THE EQUIVALENT IS CALLED SEGMENT 

WIRE. 



FIGURE 4. 4. 1, MEMORY CELL 
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M3-04-4 



XTD MEMORY CELL REPLACEMENT 



341574 
NOTE 1,2" 



341369 



CAUTION; 




THIS SEGMENT WIRE 
IS EASILY BROKEN 



NOTESi 

BONO IN SLOT WITH 
ADHESIVE 
2. MAGNETIZE PRIMARY 
WIRE 



FIGURE 4. 4. 2. SOLDERING OF TUNNEL 
DIODE TO ARRAY CARD 
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M3 -04-4 WORD DRIVER TUNING, NEW 

WORD-DRIVER CARD 



DESCRIPTION 



This procedure describes the tuning of a word-driver card that replaces 
the old card in the index tunnel diode register. 



REQUIREMENTS 

Vacuum Tube Voltmeter (P/N 5231703) 

PROCEDURAL STEPS 

Amplitude potentiometer will be set to ohm at the factory and must 
remain at ohm. 

1. Set turn-on-time potentiometer (IK) to 500 ohms, using VTVM meter. 

2. Turn off d-c power, and replace card in panel. 

3. Turn on power. 

4. Measure word-driver output, test point table 2.7.1 (Sect. 2). 

5. To set turn-on-time potentiometer, see Check Procedure 7. 
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M3-04-4 XTD FUSE OR RESISTOR 

REPLACEMENT 



DESCRIPTION 



This procedure is used to replace the fuse or resistor within the index 
tunnel diode register circuitry. 

EQUIPMENT 

Jig Assembly P/N 5230007 
Soldering Iron P/N 5230119 
Chain Nose Pliers P/N 450786 
Fuse P/N 361570 
Resistor P/N 550051 
VTVM P/N 5231703 

PROCEDURAL STEPS 

1. Place array card in jig assembly. 

2. Apply soldering iron to fuse lead on land side of card, and apply 
pressure with chain nose pliers on fuse side of array card so that 
bent portion of lead is pushed away from land. Straighten bent lead, 
and remove fuse. 

CAUTION 

Use minimum heat to avoid land damage (fig. 4.6.1.) 

3. Place new fuse on array card ; bend and trim leads. 

4. Apply flux and solder, using minimum heat. If circuit land 
pulls away from card, the wires should be soldered together 
directly, and epoxy should be used to cement the wires and 
land to the card for mechanical strength. 

5. Use same procedure when changing resistor. 

CAUTION 

Check fuse after this replacement. Using a 
VTVM, set scale for RX 1 and check for 10 to 
25 ohms across fuse on top of card 
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XTD FUSE OR RESISTOR 
REPLACEMENT 



M3-04-4 



595034 

NO. 2B BULK WIRE 




523283 

NO. 26 BULK WIRE 



OVER LAPPING LEADS 



FIGURE 4.6. 1. XTD FUSE REPLACEMENT 
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M3-04-4 INDEX TUNNEL DIODE STORAGE 

TUNING PROCEDURE 



DESCRIPTION 

This procedure is performed if the Index Tunnel Diode Storage Tuning 
program reveals the picking or dropping of bits by the tunnel diode storage 
register. 

REQUIREMENTS 

Index Tunnel Diode Tuning Tape (Two programs, XTDTl and XTDT2) 

Index Tunnel Diode Storage Unit, 7101 Instruction Unit IBM CEIM, 
Form R23-9916. 

GENERAL INFORMATION 

1. Tuning memory properly requires two persons: one at the maintenance 
console and one at frame 14. Since the two must work closely together, 
a telephone is used to facilitate communications. 

2. The front panel on gate 14B must be covered completely throughout 
the tuning operation. Cardboard inserts may be used to good advan- 
tage here, for they are easy to move as tuning progresses from bit 
to bit. 

3. The basic tuning philosophy is as follows: 

a. The bit to be tuned is called the bit in question (BIQ). 

b. The limits of operation for a BIQ are established by varying the dis- 
criminating potentiometers on each of the sense amplifier -bit driver 
(SA-BD) cards for the BIQ to each extreme (i.e., to the points of fail- 
ure). There are two potentiometers per card, and each card contains 
circuits. The optimum tuning point for the BIQ is realized by setting 
the potentiometer to the mid-point of the range defined by the two 
failing points. 

c. The mid-point of operation is established by counting the number of full 

' turns applied to the tuning slug of the SA-BD potentiometer while adjust- 
ing it from one failing point to the other. This range of operation is 
called the "turns latitude"; it will average approximately 15 turns 
latitude from one failing point to the other. Some BIQ's will have as 
little as 5 turns latitude, which is probably the lowest acceptable num- 
ber of turns for good performance. Some BIQ's may have turns latitude 
of over 20, which means that these bits have an excellent range of opera- 
tion. Some BIQ's will appear to have no failing point at one end of the 
turns latitude (mainly the "drops" end). In this condition the failing point 
is considered at the end of potentiometer (EOP). 
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INDEX TUNNEL DIODE STORAGE M3-04-4 

TUNING PROCEDURE 



4. The XTDT Tuning Tape program is used as follows: 

The coarse tuning procedure permits use of the XTDT Tuning Tape 
program to tune the memory to error-free operation. The XTDT 
tuning tape contains two programs: XTDT1 and XTDT2. The greatest 
difference between them is that XTDT2 makes use of the printer and 
XTDT1 does not. The printer's dependence on the diagnostic control 
program (DCP) requires that the index tunnel diode storage be 
error -free in operation to prevent losing program control and usually 
permits memory to be tuned to accept XTDT2. A significant feature 
of XTDT2 is the initial printout on the printer, which, together with 
these instructions, furnishes all rules of operation. The XTDT2 
is also used as a diagnostic program for troubleshooting this 
memory. XTDT2's use of DCP allows a more thorough diagnostic 
check of memory and a printout of error conditions. This feature 
and the initial printout are the only advantages of XTDT2 over 
XTDT1. For all normal tuning the XTDT2 portion of XTDT Tuning 
Tape should be used. 



PROCEDURAL STEPS 

Using the XTDT2 program, proceed as follows: 

1. Set octal designation for BIQ, maintenance keys through 6. 
(See table 2.6.1 for octal bit designation for each BIQ.) 

2. Set maintenance key 31. This switch is set to cause the 
program to run in the tuning mode. Read program into 
machine. 

Note 

Since maintenance key 31 is set before the initial program 
load (IPL), a printout on the printer will indicate all 
program options available to the customer engineer. 
Use of these options is determined by the operation 
from this printout. 

3. Set maintenance key 32. Setting this bit causes the error printouts 
to come out on the typewriter (unless switch 48 is set). 

4. Set maintenance key 45. This allows the program to loop on 
specified bit option available to tests 3 through 7. 
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M3-04-4 INDEX TUNNEL DIODE STORAGE 

TUNING PROCEDURE 



5. Set maintenance key 46 . This allows the program to loop on 
selected test option available to all tests. 

6. Set maintenance key 48 to display errors. 

7. Set maintenance key 59. This bit must be set to prevent a 
wipeout by DCP should it gain control. 

8. Set maintenance key 61. This bit will bypass all attempts to 
print through DCP and should be set in connection with 
switches 48 and 32. (See printout on printer.) 

9. For data bits, set key 38 to select test 6. 
For parity bits, set key 36 to select test 4. 

10. Reverse key 63. Program should be cycling in proper test 
and on proper bit. 

11. Turn timing slug clockwise until $ULB49 lights (fig. 4.3.2). 

12. Set Maintenance key 13 and reverse key 63. Setting this key 
causes bit 49 of the $ULB register to be reset to a zero. 

13. Turn timing slug counterclockwise until $ULB goes out. 

14. Stop computer. 



Note 
Steps 15 through 18 are for data bits only. 

15. Set maintenance key 40, and turn off key 38. 

16 . Start computer . 

17. Set maintenance key 11, and look for test to change in indicators 32 
through 41 of lower boundary register; then turn off key 11. 

18. if bit 49 of $ULB goes on, reset 49 to zero, then turn tuning 
slug counterclockwise until bit 49 no longer comes on. Then 
adjust clockwise to failure. This is the drop fail point. 

19. Stop computer. Turn off key 40, and set key 37. Start computer. 
Turn slug counterclockwise. 
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INDEX TUNNEL DIODE STORAGE 
TUNING PROCEDURE 



M3-04-4 



20. Count number of turns counterclockwise from drop failing 
point. Turn until 49 of $ULB lights; this is the pick fail 
point. 

21. Set SA BD potentiometer halfway between failing points. 

22. Proceed to tune next bit, following steps 9 through 21. 



TABLE 2.6.1. OCTAL BIT DESIGNATION 



Bit 


Octal 


Bit 


Octal 


Bit 


Octal 


Bit 


Octal 


Bit 


Octal 





000 


16 


020 


32 


040 


48 


060 


P0-17 


100 


1 


001 


17 


021 


33 


041 


49 


061 


P18-23 


101 


2 


002 


18 


022 


34 


042 


50 


062 


P24-27 


102 


3 


003 


19 


023 


35 


043 


51 


063 


P28-31 


103 


4 


004 


20 


024 


36 


044 


52 


064 


P32-49 


104 


5 


005 


21 


025 


37 


045 


53 


065 


P50-55 


105 


6 


006 


22 


026 


38 


046 


54 


066 


P56-59 


106 


7 


007 


23 


027 


39 


047 


55 


067 


P60-63 


107 


8 


010 


24 


030 


40 


050 


56 


070 


P46-49 


110 


9 


011 


25 


031 


41 


051 


57 


071 






10 


012 


26 


032 


42 


052 


58 


072 






11 


013 


27 


033 


43 


053 


59 


073 






12 


014 


28 


034 


44 


054 


60 


074 






13 


015 


29 


035 


45 


055 


61 


075 






14 


016 


30 


036 


46 


056 


62 


076 






15 


017 


« 


037 


47 


057 


63 


077 
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